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This pump gives the 


= plane extra reserve 
power to be used in any emergency. It 
makes possible a sudden burst of speed 
for quick get-away or faster dash when 
needed. 
The RD-7900 Water Injection Pump can 
be used to supply water or water-alcohol 
mixtures, at pressures of 45 P.S.!. up to 
250 G.P.H. The pump meets the mounting 
dimensions of the 400 G.P.H. Fuel Pump 
of Army-Navy Specification AN-P-52. 

Monel metal rotor and liner. Bearings 
and blades of Graphitar No. 2. Low tem- 
perature diaphragm and seal. High per- 


formance relief valve balanced to 
supercharger pressure. Adapted to 
installations using the turbo supercharger. 
Non-corrosive throughout. 24 Volt D.C. 
explosion-proof Delco motor, light weight 
with geared head and glass insulated. 
It’s a near miracle in mechanical per- 
formance. Write for details. 


ROMEC PUMP COMPANY 


121 ABBEY ROAD ELYRIA, CHIO 
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ONE was the violence, the ferment and 

fury of the great hurricane of mid- 
September, 1944. But in the fair weather week 
that followed, stark drama in the train of 
the big wind had not yet reached its finale. 
Nor had the hazard to precious lives still in 
jeopardy. 

Four days after the hurricane’s sweep up 
the Virginia coast, on Tuesday, Sept. 19th, 
nineteen desperate men clung perilously to 
life rafts in the treacherous waters off Cape 
Hatteras. 

These were the survivors of a crew of 41 
who had manned the 125-ft. U. S. Coast 
Guard Cutter Jackson. Now, worn to extreme 
exhaustion after 58 hours of exposure in 
the shark-infested waters, many of them bear- 
ing severe and painful welts from the stings 
of giant jelly fish, these gallant men had 
little to buoy their fast-ebbing strength ex- 
cept the abiding sense of duty well done. 

Their ship had gone down three days earlier. 
A United States merchantman, on its maiden 


voyage, had been tor- 
pedoed by an enemy sub- 
marine off the North Caro- 
lina coast. The crippled ship 
was being escorted to port by 
the Jackson and its sister Cutter, 
the Bedloe. Then the storm had 
struck. Both cutters were lost. The 
merchant ship, with additional assist- 
ance, sent by the Coast Guard, weath- 
ered the gale. 


But help was coming to the nineteen that 
day. Their buddies were on the job. From 
the Coast Guard Air Station at Elizabeth 
City, North Carolina, Kingfisher Scout- 
Observation seaplanes had been on ceaseless 
patrol. Coast Guard methods are thorough. 
Systematically, its planes and ships comb 
every square mile of our vast ocean fronts. 
So the great moment came at last to the 
brave men of the Jackson—the moment of 
discovery and swift aid. 

First one, then three Kingfishers alighted 
alongside the little flotilla of bobbing rafts. 
A Navy blimp, hovering overhead, dropped 
urgently needed supplies. Emergency treat- 
ment was quickly and capably administered 


by Kingfisher crews. Some men were brought 
aboard the little planes and made as com- 
fortable as possible sprawled out on wings 
or placed in after-cockpits. Coast Guard 
launches were promptly summoned and, 
soon, the Jackson’s men were speeding to 
Norfolk, for hospitalization and recuperation. 
* * * 


The deadly hurricane found the men of the 
U. S. Coast Guard ready to meet the chal- 
lenge . . . ready, if need be, to give their 
lives so others might live. But thanks to 
the famed “‘mercy ships of the air’”—Edo 
float-equipped Kingfisher Scouts in the hands 
of skilled Coast Guard pilots—the toll of brave 
lives was less than it might well have been. 


Out of the Hurricane! 


EDO FLOAT GEAR 


SERVES THE UNITED NATIONS 


EDO AIRCRAFT CORPORATION 


413 SECOND ST., COLLEGE POINT, L. 1., N.Y. 
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Aluminum Forgings all the 
way up to 8’ 6” propeller blade. 
The development of Aluminum 
Forgings by Wyman-Gordon 
for the war will give to post- 
war industry new production 


impetus through less weight, 


7 Bit 


plus forging strength. 


— 
WORCESTER Laboratory MASSACHUSETTS 
HARVEY, ILLINOIS Coutrolled DETROIT, MICHIGAN 
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Fi pRODUCTION REPORT 


CONTRACTS: 78121, NOa (s) 257,N 288s -17654 


NAVY "K” TYPE AIRSHIP 


133 COMPLETED AIRSHIPS 


DESIGN CONTRACT RECEIVED: OCTOBER /940 
FIRST PRODUCTION UNIT DELIVERED: SEPTEMBER /94/ 
50™ PRODUCTION UNIT DELIVERED: MARCH /943 
CONTRACTS COMPLETED: APRIL, 1944 


Remarks: These contracts marked first use 
of production—line technique in airship 
construction. Only company with veteran staff 
of airship-—construction engineers, Goodyear 
was able to use thirty years' aeronautical 
experience to develop structural innovations 
making for greater speed, strength, range 

in these guardians of the sea lanes. No 
escorted vessel has been lost to-submarines 
while convoyed by "K"-—type airships. 


Geedyeer builds components for 16 different 
Army-Navy-type aircraft, incluaing complete 


Corscir fighters and airships. 


A GREAT NAME IN 


THE AIRCRAFT 


AIRCRAFT INDUSTRY 


By extending ‘ne facilities 


mpiete 
hips. 


Akron, Ohio Litchfield Park, Arizona 


' 

| 
| 
| 

ag 

pat 
| 
716 
| 
| 
| 
5 | 
| 
J 
| 4 
y 
g woes 


OUTPUT OF THIS 


ICKERS 


AIRCRAFT 


HYDRAULIC 
MOTOR 


PISTON TYPE 
CONSTANT 
DISPLACEMENT 


This Vickers Aircraft Hydraulic Motor weighs only 
6.4 pounds yet it has a normal output rating of 16 
horsepower at 3000 psi and 3750 rpm. 


damage. These hydraulic motors can be started and 
But a high horsepower/weight ratio is not the only b SL 
: . ; stopped instantly due to the very low inertia of the 
advantage of using Vickers Hydraulic Motors for ‘ i 
moving parts. They cause no radio interference. 
delivering rotary mechanical motion on many air- 
ae : Reversal and accurate control of speed are very 
craft applications. These hydraulic motors save 
simply and easily accomplished. 
spacé as well as weight. Starting and stalled torque 


both closely approach operating torque. They can Vickers Aircraft Piston Type Hydraulic Motors are 


be stopped accurately to position. . . . No clutches inherently simple and rugged; they are available 


or brakes are required. They are used for dynamic in a wide variety of models for operating pressures 
braking and can be stalled for long periods without up to 3000 psi. 


VICKERS Incorporated - 1414 OAKMAN BLVD. - DETROIT 32, MICHIGAN 


Engineers and Builders of Oil Hydraulic Equipment Since 1921 . 
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Training for Higher Levels 


(A Guest Editorial) 


W. F. DURAND* 


National Advisory Committee for Aeronautics 


Wr 40 years ago, could have 
foreseen or even dreamed of 
the part now taken in great world 
affairs by air transport? Who now 
is wise enough or bold enough to 
hazard the picture 40 years or even 
20 years hence? 

This great enterprise of air trans- 
port will call for a vast army 
of human units, organized on all 
levels of human activity, from 


' + what we term low to high. Nu- 


merically, by far the greater num- 
ber in this vast army will fall into 
the first category—those who serve 
through trained muscular effort or 
by the immediate supervision of 
such effort. But as an equally im- 
portant part of the picture, this vast 
army of operatives must be or- 
ganized and guided by higher super- 
vision and direction, reaching up 
into the top-flight executive posi- 
tions and their immediate assistants. 
Here, then, is a great field of human 
engineering. 

There will be high executives for 
the determination of policies and 
programs; aids to see that these are 
carried out in detail; designers for 
the creation of new forms and the 
development of new ideas and a 
continual advance in the quality of 
product; scientists and researchers 
for the study of puzzling problems; 
inspectors and test engineers to in- 
sure the proper quality of the ma- 
terial employed and of the resulting 
product. 

For those who have some measure 
of advanced technical training, for 
those who are likely to read the 
pages of this journal, it is reasonable 
to expect that they will find a place 
in this great army, somewhere on 
what we call the higher levels— 
those dealing with supervision, re- 
search, design, executive direction. 

*Member,N.A.C.A.;Professor Emeritus, 
Stanford University. 


To all young men now in the age 
class of twenty to thirty years, it 
should be a challenging and stim- 
ulating thought that, at a period 
ten, fifteen, or twenty years hence, 
upon them may rest the responsi- 
bilities of the executive direction of 
these manifold activities, through 
all degrees and levels up to the top. 
No one can tell when the call may 
come, what accidental condition 
may bring to his door the knock of 
opportunity. 

What about preparedness for this 
high mission? There must, of 
course, be technical qualifications. 
We take these for granted, varying 
naturally with the particular task 
im question. But the efficient ex- 
ecutive needs something more than 
technical competence. 

The importance of the widening 
in the vision of the executive might 
be developed at great length, but 
there is no space here for an ex- 
tended discussion of the matter. 
The stark fact remains, however, 
that the manager, the executive, 
must be something more than a 
technician. 


Is there not here, then, a chal- 
lenge to young men in the aircraft 
industry to begin to think of these 
things? Upon some of them must 
rest management in the course of a 
few years. Should not this be a 
spur to a beginning of serious prep- 
aration for these high obligations? 
No matter how absorbing the tech- 
nical demands of the day’s work, 
there should be left some residuum 
of interest and energy which could 
be turned toward the study of these 
matters. Reading, night-school 
courses, discussion, observation, re- 
flection; all of these will aid in the 
widening of competence toward 
higher and higher levels in the hi- 
erarchy of our industrial enter- 
prises. 

Do not for a moment understand 
these admonitions as in any way 
constituting advice to neglect prog- 
ress on technical levels of the work. 
The executive must keep abreast of 
the advances on all engineering and 
scientific levels with which he is 
concerned; but to share in the 
thrill of direction or management, 
to share in the executive function, 
he must widen his horizon. 

To the young technician, the re- 
search worker, the designer, the 
experimentalist, the supervisor or 
leader of a squad: say to yourself, 
“In the course of a few years there 
will be on the higher levels of direc- 


. tion and management, men of my 


age and with the same general level 
of technical competence. Will I 
perchance be among the number 
selected for such larger responsi- 
bilities?” 

Do these wider levels of activity 
appeal to you? They have their 
rewards and their griefs. They 
have duties and _ responsibilities 
which must be assumed and car- 
ried. If they have appeal, gird 
yourselves for the task. 
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THE COLLINS Rapio organization 
has always been driven by the urge to pioneer. . . 

To introduce professional standards of design 
and performance in transmitters and receivers for 
radio hams in the early thirties. 

To engineer a radic outfit that stood up to the 
rough-and-tumble of Admiral Richard E. Byrd’s 
second expedition to Little America. 

To take high quality broadcast equipment out of 
the laboratory and make it economically practi- 
cable for any broadcasting station. 

To meet the individual requirements of some of 
our great airlines with specially engineered commu- 
nication equipment, including the Collins Autotune.* 
To be prepared on December 7, 1941, to go into 


production of airborne and ground based radio 
gear of highly advanced design for the Armed 
Forces—the result of research and development 
looking years ahead. 


Very soon, we hope, this restless Collins urge to 
pioneer beyond present horizons will be exerting 
itself again for the airlines and other commercial 
and private users of radio communication equip- 
ment. Collins Radio Company, Cedar Rapids, 
Iowa. 


*The Collins Autotune is a repositioning mech- 
anism which quick-shifts all transmitter or 
receiver controls simultaneously and with ex- 
treme precision to any one of a number of 
pre-determined frequencies. U. S. Patents 
issued and pending. 
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The Trend of Wood Use 


in Aircraft 


ROBERT W. HESS* 


Curtiss-Wright Corporation 


PRESENT STATUS OF Woop USE IN AIR- 
CRAFT 


HE PATTERN OF WOOD USE in pro- 
T duction aircraft of the United States 
is becoming sufficiently stabilized to 
permit some analysis of its present 
status. In this country a high percent- 
age of single-engined primary trainers 
are constructed all or in part of wood. 
Plywood is being used more frequently 
for the wing and fuselage surfaces on this 
type. The twin-engined trainers made 
of wood are competing on fairly even 
terms, with respect to the number of 


successful models, with the metal types. - 


All-wood pursuits, bombers, cargo, and 
transport types either have not reached 
accepted production stages or do not 
exist. Gliders, both of the trainer and 
the transport-cargo types, tend toward 
wood construction throughout. 

While other countries generally use 
more wood parts in their metal aircraft, 
the relationship of all-wood construction 
to all-metal construction approximates 
that of this country. Presumably, all- 
wood trainer airplanes are popular in all 
countries. Few successful wood pur- 
suits or bombers have made their ap- 
pearance. Cargo and transport types 
are either completely or predominately 
metal. The Russians have an all-wood 
single-seater fighter, the LAGG-3, with 
& maximum speed in the order of 360 
m.p.h. They also have two other 
fighters, the MIG-3 and the JAK-1, in 
which major components are wood.! 
The eminently successful fighter bomber 
of the British, the Mosquito, is the 
present standard for optimum wood air- 
craft construction. The Germans use 
gliders of wood or part-wood construc- 
tion. The Airspeed Horsa, Great Brit- 
ain’s largest glider, is of plywood con- 
struction.? 

The use of plywood parts on metal 
airplanesis more difficult to summarize. 
The ever changing requirements of glo- 
bal war, continual design improvements, 
and service reports from all parts of the 
world bring overnight changés in the 
use of special materials for parts. 
Among the plywood parts that are, or 
have been, successfully used on metal 
aircraft are trim tabs, ailerons, wing 
tips, and flaps. In more common usage 
are doors, flooring, cargo ramps, fair- 
ings, cable guards, and bomb bay doors. 
Troop benches and pilot seats have been 
used to some extent. Wood and com- 


Presented at the Aircraft Production 
Session, Twelfth Annual Meeting, I.A.S., 
New York, January 25-27, 1944. 

* Head of Wood and Plastics Research. 


preg wood propellers are used exten- 
sively by the British and the Germans 
and toa much more limited extent by the 
United States. 

It is interesting to note that plywood 
flaps, trim tabs, and ailerons have been 
used on metal aircraft while the same 
units constructed of metal have been 
used on essentially all-wood aircraft. 
Superficially it appears that the excel- 
lence of design may outweigh the ad- 
rantageous properties of a given ma- 
terial in these instances. 


Factors INFLUENCING THE USE OF 
Woop IN AIRCRAFT 


The history of the use of wood in 
aircraft has been discussed many times. 
The date of wood’s recession and alu- 
minum’s rise to dominance in aircraft 
construction is generally set at about 
1925. The strong return of plywood 
as a competing structural material, both 
in fact and in voluminous publicity, 
can be set at about 1940. During this 
period of eclipse the ‘‘art’’ of construct- 
ing good wood airplanes was largely lost. 
The comparatively few skilled designers 
were scattered through the industry 
and commonly applied their talents to 
design in metal. A few notable ex- 
ceptions occurred, particularly in the 
light plane field where certain companies 
continued development work in wood. 


Experience in Wood Aircraft Design 


Perhaps the greatest deterring factor 
in the use of wood for aircraft lies in the 
fact that most engineers have had little 
or no training inits use. Relatively few 
have had practical experience in wood 
aircraft design or manufacture. This 
dearth of experienced personnel was an 
unfortunate handicap at the beginning 
of the war when the opportunity arose 
for more extensive application. All too 
frequently structural units have failed 
under low test loads because of an im- 
properly designed small part. It -is 
highly probable that the grave shortage 
of detailed designers capable of excel- 
lent design work in wood contributed 
greatly to relatively mediocre test and 
performance characteristics of a number 
of wood aircraft developed in the last 3 
or 4 years. 

The fundamental cause of aircraft 
design troubles in wood lies with the 
extreme shortage of data on strength and 
elastic properties of wood. Poor de- 
tailed design practice can be traced to 
engineers who have not had the exper- 
ience that can be gained through the 

9 


trial and error of previous constructions. 
However, that cannot excuse the lack of 
fundamental data that would have per- 
mitted closer initial estimates of prop- 
erties. Part of these data have been as- 
sembled in tables of properties of small 


clear wood test specimens. Until the 
fairly extensive program was initiated 
in 1942 few data were available for 
yarious plywood and laminate combina- 
tions and shapes. Even now the de- 
tailed fundamental data and basic de- 
sign information suitable for wood air- 
craft construction are extremely scanty 
as compared with data available for alu- 
minum alloys or steel. 

‘The problems of producing the most 
efficient design for a wood structure 
should not be minimized. These com- 
plications are inherent in an ortho- 
tropic material whose directional prop- 
erties differ so markedly in opposing 
directions. The very multiplicity of 
formulas (e.g., six Poisson’s ratios, 
three Young’s moduli) introduced by 
the directional properties increases the 
difficulties of designing. Experience, 
however, permits selection of limiting 
properties. 


Effect of Stress Concentrations 


The critical effect of stress con- 
centrations has been extremely trouble- 
some in wood structural design. Par- 
ticular points of difficulty have been at 
bearing points for bolts, at cutouts in a 
composite structure, in certain types of 
panel loadings, and where heavy solid 
members are joined to thin plywood 
panels. Commonly, the difficulty arises 
when the designer uses the compressive 
strength or shearing strength parallel 
to the grain of the wood only to find 
that because of irregularities of loading, 
of stress distribution, or of grain direc- 
tion only a portion of this strength can 
be used. The limiting factor then be- 
comes, at least in part, the compressive 
strength perpendicular to the grain or 
(in the case of shear) tension perpen- 
dicular to the grain, which are only about 
one-third to one-sixth of the parallel val- 


| 
4 
idio 
ned | 
ent 
> to 
ing 
ial 
lip- | 
ds, 


10 AERONAUTICAL ENGINEERING REVIEW—DECEM BER, 1944 


4 


3 
f 


*Trade Mark 


The Aeroquip Hydrofuse operates on the return flow principle. A rup- 
tured line will cause the fuse to shut off. The Hydrofuse may be reset by 
eu either manual or hydraulic means after the damaged part of the circuit 
oe ,: has been isolated or repaired, and thus permits the resumption of 
4 operation of the undamaged circuits. : 


PRINCIPLE OF OPERATION 


A check valve (a) is inserted in the pressure 

line between the power system and the 

selector valves. A displacement cylinder (e) 

is placed in parallel with the check valve (a) 
so that a sample of fluid may be discharged 
Li Gees downstream from the check valve even 
ke though the valve be closed. When this 
sample is directed through a selector valve 
to an operating cylinder, it initiates move- 
ment of the piston in that cylinder thus dis- 
placing fluid from the other end. This return- 
ing fluid enters a small hydraulic cylinder oF 4 
(b) and moves its piston (g) before escaping yn ° 
through port (c) and to the reservoir. The motion of piston (g) 
is transmitted by push rod (d) to the check valve poppet and 
lifts it from its seat. Now that the check valve is held open fluid 
can flow through it and continue moving the operating cylinder 


m 
NEUTRAL 
SELECTOR Vaive 


piston. If the return line from the operating cylinder had been 5 
i broken the sample would have moved the operating cylinder a had 
i piston a small amount but the displaced fluid would have run hs 


out the break and thus not acted upon piston (g). Therefore, the 
check valve would not have been opened and flow of pres- 
sure fluid would have ceased as soon as the sample was used. 


AEROQUIP CORPORATION 
JACKSON, MICHIGAN, U.S.A. 
303 WAREHAM BLDG., HAGERSTOWN, MD. — 1709 W. 8TH, LOS ANGELES ban 


AEROQUIP ‘HYDROFUSE*FOR ADDED SAFETY 
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ues. Frequently, small changes in de- 
sign detail could have been used to avoid 
the stress concentration. 

Further complicating the shortage of 
fundamental test data has been the 
problem of static test of completed wood 
structures. The time factor involved in 
imposing the test load and in measuring 
the deflections has tended to reduce 
significantly the ultimate attainable. 
Although the general relationship of 
moisture content to wood strength is 
known, the standard practice does not 
require control of atmospheric humidity 
or tests under extreme moisture condi- 
tions known to occur in service.‘ 

The relationship of specific gravity 
to the strength properties of wood is 
now venerally recognized. A _ partial 
control is attained through limitations 
imposed by specifications, but these 
permit a range of variation of from 20 
to 28 per cent.6 Much closer control 
of the range of variation could readily 
be maintained by the producer of air 
craft lumber and veneers and would 
give a corresponding reduction of weight 
and strength variation. (A similar 
improvement could be maintained in 
the veneer tolerances.) Undoubtedly, 
during normal postwar years, certain 
producers can supply aircraft veneers 
and lumber to close specific gravity and 
thickness tolerances. 


Hygroscopicity of Wood 


Another important source of diffi- 
culty with wood aircraft structures is 
‘aused by the hygroscopicity of wood. 
Troubles generally appear as wrinkling 
of large, thin unsupported panels and 
weight increase due to excessive mois- 
ture absorption or loosening of metal 
fittings on heavy solid members because 
of shrinkage caused by excessive mois- 
ture loss. Much of this type of trouble 
can be avoided during the designing. 
Close attention to balance of veneer 
thicknesses would eliminate much of 
the panel distortion. (A number of the 
constructions specified under aircraft 
plywood specification AN-NN-P511b 
are not well balanced.) Fortunately, 
balanced construction of plywood, which 
has equal thicknesses of veneer lying 
directionally opposite to each other and 
equidistant from the center, is also 
favorable from a stress distribution and 
stress reversal standpoint. Minimum 
sizes of unsupported panels must be 
determined for a given thickness of 
plywood. Similarly, much of | the 
shrinkage difficulty encountered with 
thick members can be reduced or elimi- 
nated. 

The type of finishing material used 
on wood aircraft is inseparable from the 
effect of moisture content on the 
strength and stability of the wood parts. 
As yet no perfect finishing material is 
available for wood. The effectiveness 
of the better materials varies with their 
weight so that minimum thicknesses or 
reduced numbers of coats may invite 
the moisture problems mentioned pre- 
viously, not to mention the resultant 
lack of permanence in the finishing coat 
itself. As more experience is obtained 
and better finishing materials appear, it 


should not be difficult to minimize 
these effects by correlating the minimum 
coating necessary to exclude virtually all 
of the moisture during the relatively 
short high humidity cycles of given 
exposure conditions. 

In addition to the problems of wood 
aircraft construction which are char- 
acteristic of the material and its known 
properties, the adverse results brought 
about by the wartime conversion of the 
wood industries, including all sorts from 
the furniture to the “hogs-head”’ manu- 
facturer, must be mentioned. With 
little or no training period available 
these industries could not be expected 
to produce aircraft parts to required 
tolerances, with adequate moisture and 
quality control Many of them learned 
quickly and soon turned out parts of 
high quality throughout. In other 
instances the personnel, equipment, and 
previous experience did not readily 
convert to the exacting methods re- 
quired for quality aircraft. It is un- 
fortunate that these manufacturing in- 
adequacies have, on occasion, been 
pointed out as limitations in the use of 
wood. 


Advantages of Wood 


Lest the enumeration of the major 
problems weigh disproportionately in 
the discussion of factors influencing the 
use of wood in aircraft, it may be well to 
enumerate a few of the advantages of 
wood as compared with metal struc- 
tures. The particular feature men- 
tioned as an advantage is expected to 
apply only to specific cases and is rarely 
applicable generally. In such applica- 
tions as the fuselage, the appearance of a 
molded plywood structure will be much 
better than that of a tubular metal and 
fabric combination or of minimum 
gauges of sheet metal. A _ distinct 
weight-saving will be obtained in lightly 
stressed parts where the minimum gauge 
of metal is that which will give the re- 
quired stiffness. Definite savings in 
cost will appear in certain plywood units 
that can be fabricated in few parts with 
relatively few internal members. Costs 
will generally favor plywood parts 
where an appreciable amount of stiff- 
ening construction can be eliminated 
as compared with a similar metal part or 
where the fabrication or tooling costs of 
the metal part are comparatively high. 
Rigid airfoil sections of plywood, molded 


_ to shape with small tolerances, will be 


an advantage in particular instances 
where these qualities appreciably af- 
fect the aerodynamic efficiency of the 
part. The vibration dampening prop- 
erties of wood may solve a particular 
application problem. The excellent 
soundproofing and insulation properties 
obtainable without extra weight offer 
an advantage for fuselage construction. 


DEVELOPMENTS FORESHADOWING MorE 
DIVERSIFIED Use oF Woop IN 
AIRCRAFT 


During the last few years a number of 
striking developments in the methods of 
using wood have greatly improved the 
prospects of wood application in the 


near future. Some of these new de- 
velopments have been overpublicized 
in their early stages with a typical dis- 
appointing reaction when they did not 
prove equal to initial laudatory de- 
scription. Many of them can be con- 
sidered to be in the early exploratory 
stage, with test, and service data being 
collected to determine optimum ap- 
plications. The urgency of the war, to- 
gether with the unselfish cooperation 
of industry, has pushed some of the 
material and process developments to 
general acceptance for production in a 
matter of months as compared with 
usual development period of 2 or 3 
years. 


Adhesives 


Perhaps the one most important re- 
cent development was that of the 
synthetic resin adhesives. These ma- 
terials for the first time permitted 
weatherproof bonds of wood which re- 
mained stronger than the wood itself. 
Also of great importance was their 
ability to “set” with great rapidity 
upon the application of heat, thus per- 
mitting the use of relatively new form- 
ing and bonding processes. The nu- 
merous types of adhesives and their 
respective properties have been dis- 
cussed at length in various publica- 
tions. A brief recapitulation of the 
types and the state of their present 
development may not be amiss, how- 
ever. 


Numerous types of excellent thermo- 
setting adhesives have been developed 
to fit various conditions of bonding. 
These can be classified as to predominate 
chemical composition (urea-formalde- 
hyde, phenol-formaldehyde, melamine, 
and resorcinol) or according to the tem- 
perature range in which the adhesive is 
designed to polymerize (‘‘set’’). The 
cold-setting adhesives, designed to set 
at room temperatures, are commonly 
used for assembly work. Cold setting 
ureas are commonly used for this appli- 
cation, but newly developed phenolics 
and resorcinol adhesives threaten to 
supersede the ureas because of their 
superior durability and strength. A 
moderate-temperature-setting group of 
adhesives is available with properties pe- 
culiar to the needs of the bag molding 
process. This group of adhesives sets 
within a wide temperature range of from 
150° to 280°F. and includes both ureas 
and phenolics of excellent properties. 
The hot-setting adhesives bond virtually 
all of the aircraft flat panel plywood 
and to a lesser extent the bag molded 
material. This class is the oldest of 
the synthetic resin adhesives and is also 
responsible for the most durable and 
reliable bonds. The bulk of the hot 
press bonding for aircraft materials is 
done with the phenolic resins, either 
film or liquid, with only a moderate 
amount of urea and a small amount of 
melamine adhesives being used. 

As a type, the thermoplastic resins 
have as long a history in modern wood 
aircraft construction as do the thermo- 
setting types. The tendency of these 
types to flow at temperatures within 
the range of possible service temper- 
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THE TREND OF WOOD USE 


atures put them in early disfavor de- 
spite their superb adhesive qualities. 
Recently, however, the flow temper- 
ature of some types have been raised 
close to service requirements. Already 
used in production is an excellent prod- 
uct of the chemists’ alchemy purporting 
to be a thermosetting-thermoplastic 
type. Undoubtedly there will be more 
improvements of this type of adhesive, 
which offers the advantage of character- 
istically excellent adhesive properties 
together with a more resilient athesive 
layer than characterizes the thermo- 
setting types. 

Unquestionably the greatest recent 
improvements in the wood adhesive 
field are now being made in the low- 
temperature and cold-setting groups. 
New phenolics, resorcinols, and possibly 
other“types promise to give improved 
bonds in assembly work. 

The most promising of the recently 
developed adhesives are the new wood- 
to-metal bonding materials. The best 
of these materials develop bond 
strengths well above the shear strength 
of any wood. Extensive use of wood- 
metal bonding is certain to take place. 
The possibilities of eliminating much 
of the excessive weight penalties of 
bolted fittings are most encouraging. 
Pickup and distribution of concentrated 
stresses will be greatly simplified by the 
bonded metal (or plastic) plate. 


Bonding Methods 


Bonding of wood parts together 
with synthetic resin adhesives is ac- 
complished by simultaneous application 
of pressure (15 to 250 lbs. per sq.in.) 
and heat (70° to 310°F.). Uniform 
distribution of the pressure over the en- 
tire area to be bonded is a basic require- 
ment and a continual problem in the 
production shop. To obtain adequate 
and uniform pressure distribution there 
has been a general trend away from the 
use of “C” clamps and nailing strips. 
There is also a continuing increase in the 
use of heat to accelerate the ‘“‘setting”’ 
of the adhesive, both for increased pro- 
duction and to reduce the time—and at- 
tendant risk—during which pressure 
must be held constant. The use of 
heat also improves the bond quality of 
many synthetic resins. 

Fluid pressure application in the 
form of flexible hoses or diaphragms has 
come into widespread use for aircraft 
parts assembly. This method permits 
positive pressure application on curved 
surfaces and tends to eliminate the 
pressure application troubles caused by 
surface irregularities. Gauges are used 
for pressure measurement, a great im- 
provement over estimated pressure de- 
rived from screw-type or nail-gluing ap- 
plications. Ingenious clamping jigs with 
spring arrangements for maintaining 
pressure have come into use where suffi- 
cient heat can be applied to permit a 
short bonding cycle. 

A number of developments have ap- 
peared for applying heat to a gluing 
assembly. Perhaps the most practical 
from the standpoint of easy application 
has been the resistance-type electrical 
heater. These heaters are usually made 


up in the plant to fit the particular ap- 
plication. Commonly, strips of sheet 
or foil metal are used; isolated applica- 
tions of screen or wire strands have been 
reported. The use of an extremely fine 
screen within the glue layer is successful 
for adhesive bonding but of doubtful 
value in aircraft work. The use of the 
glue film itself as the electrically resist- 
ant medium has not yet been developed 
for general production. Infrared heat- 
ing has introduced localized drying 
problems and, although successful, is 
generally limited to small areas. 

The most dramatic of the heating 
methods developed recently has been 
the radio-frequency electrical method. 
It is somewhat early to predict the ex- 
tent to which this device will be applied 
in aircraft gluing. For thick sections, 
such as laminated spars and bulkhead 
material, this method is easily the best 
available. Apparently the radio-fre- 
quency method can also be applied 
advantageously to large production of 
thinner parts to which heat cannot be 
readily applied by other means. (Cer- 
tain parts assembly operations fall in 
this category.) At the present time it is 
doubtful whether the radio-frequency 
machine can compete economically with 
ordinary steam or strip heater methods 
where the glue layer is close to the sur- 
face or the total number of parts is rel- 
atively small. 

The net results of these advances in 
gluing methods can be summarized as: 
(1) increased production without a cor- 
responding increase in the number of 
jigs and floor space; (2) decrease in cost; 
(3) an improved product through more 
exact control, decrease in clamping pres- 
sure time, and (often) improved quality 
of the cured glue film. 


Forming Methods 


Much of the impetus for the rapid 
expansion in plywood use was obtained 
from methods of forming the plywood 
to shape as the layers were bonded. 
The well-known bag molding process is 
the most noteworthy of the various 
methods. Recently, a number of other 
forming methods for simple and com- 
pound curves have been developed to 
reduce the time cycle and cost of the 
standard autoclave (pressure cylinder) 
and rubber bag processes. Some of 
these use pneumatic pads on hydraulic 
presses; others use a rubber diaphragm 
forced by steam or air pressure against 
the work. Ingenious jigs or clamping 
forms are frequently used to construet 
one specific part without the use of a 
fluid pressure device for general appliea- 
tion. Matched dies have been used 
extensively only where the production 
quantity was large, such as for standard 
angle or hat-section shapes. The low 
pressure obtainable with the vacuum 
bag alone has prevented its extensive 
use. 

Wood, cement, and plastic materials 
are used forforms. Self-heated matched 
concrete forms are sometimes used to 
apply both the pressure and the heat to 
make plywood shapes. 

A great many of these forming 
methods and devices have proved val- 
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uable for low-cost production of ply- 
wood shapes. A number are being im- 
proved even more by the addition of im- 
proved heating devices. More exten- 
sive application of formed shapes and 
variable thicknesses is thus made possible 
without excessive costs. 


Materials 


Many new material modifications and 
combinations have recently been made 
available for use in the wood aircraft 
field. Careful study of their properties 
and skillful application of them will 
eliminate many of the problems of wood 
use discussed earlier in this paper. This 
study and application will have to be 
made. for the most part by the aircraft 
industries and not by the material 
vendors. 

The use of synthetic resin impreg- 
nated wood (called “imjreg’’) appears 
to offer considerable advantage. By 
impregnating the veneers with a syn- 
thetic resin (usually a phenolic type), 
practically all of the troublesome shrink- 
age and swelling normally occurring in 
wood aircraft parts in service can be 
eliminated. Furthermore, the impreg- 
nation takes place while the wood is in 
veneer form, thus eliminating sub- 
sequent finishing needs, both internally 
and externally. Unfortunately, there 
is an attendant weight increase that is 
not entirely offset by a corresponding 
strength increase. The major strength 
increase is in compression, however, 
which is the weakest design property of 
structural plywood. It is possible to 
use only a partial impregnation through- 
out or to impregnate only surface ve- 
neers in those parts not requiring com- 
plete dimensional stability. The weight 
differential can be further offset where 
advantage can be taken of the increase 
in compressive strength (about 20 per 
cent increase at maximum practical 
resin concentrations) to decrease the 
thickness of wood required. The omis- 
sion of part or all of the finishing ma- 
terial also offsets a considerable part of 
the added resin weight. While it may 
not prove feasible to utilize this ma- 
terial throughout the entire airplane, 
it seems probable that it can be used in 
many places to eliminate difficulties 
arising from normal shrinkage and 
swelling. Impreg may prove particu- 
larly useful for the construction of wood 
parts for metal airplanes, thus eliminat- 
ing stability problems that are some- 
times encountered when wood and metal 
are joined. 

When resin-impregnated wood is com- 
pressed a densified material called 
““compreg”’ is produced. Similar dense 
materials are produced by variations of 
this process. This material has been 
used to a limited extent in aircraft 
frames, mostly as bearing plates for 
bolts, bearing pads, and various high- 
strength inserts or small parts. Its 
major use has been for propellers. As 
with most new products the initial uses 
proposed for compreg were too op- 


- timistic and subsequent verdicts too pes- 


simistic. There are a number of highly 
specialized uses for which a form of 
compreg may well prove advantageous. 
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In most of these applications a con- 
siderable amount of care must be used 
in the design to eliminate stress con- 
centration, particularly where compreg 
is used adjacent to wood of distinctly 
different properties. Often extreme dif- 
ferences in moduli can be minimized by 
separating the materials with a thin 
laver of high-density wood or by reduc- 
tion of the density of compreg used. A 
most intriguing application proposed 
for compreg is its use as hard, highly 
polished, durable external surfaces for 
aircraft parts. It would be a relatively 
simple matter to produce a, compreg 
surface a few thousandths of an inch 
thick on molded plywood parts. 

A careful study of the various 
strength/weight relationships of our 
native woods will bring out the fact that 
superior materials. are available for 
particular applications. There is no 
logical reason for not using a number of 
these species to obtain more efficient 
structures. Combinations of some of 
these species into composite laminates 
might prove more favorable for some 
uses than the more common, and not in- 
frequently misused, aircraft woods now 
employed. Asurvey of the many species 
of wood available inthe American tropics 
might reveal some with markedly supe- 
rior properties. A great variety of prop- 
erties are available among the tropical 
woods, as can be evidenced by the range 
of weights from 3 to 83 Ibs. per 
cu.ft 
Laminate combinations of wood and 
plastics have been used to a limited 
extent. Preliminary studies indicate 
that certain combinations may be ex- 
tremely efficient. Many of the prob- 
lems of wood construction discussed 
previously apply to these combina- 
tions with even less information avail- 
able for design purposes. A consider- 
able development period will apparently 
be required before these materials find 
wide application. 

Wood and metal combinations made 
practicable by recently developed ad- 
hesives are expected to reduce greatly 
the weight of the metal fittings required 
in wood aireraft. Present metal fittings 
must be inordinately large with numer- 
ous bolts. Metal plates or fittings ce- 
mented to the surface or built into the 
wood laminate make use of much larger 
areas for stress application. More ex- 
tensive use of cemented metal parts has 
been deterred by the complicated stress 
concentrations involved in this com- 
bination. Entirely new designs are re- 
quired for most cemented metal to wood 
fittings. When the design problems 
have been solved we can reasonably ex- 
pect wing spar attachment fittings to be 
built into, or cemented onto, the lam- 
inated wood spar, metal bearing plates 
cemented over each bolt hole, cemented 
and riveted piano type-hinges, cemented 
metal rims on inspection openings, thin 
metal coverings on parts of cargo floors, 
and many similar applications. Con- 
siderable study will be required, but 
the use of wood-metal cements should 
eventually develop into one of the most 
notable recent advances in the use of 
wood in aircraft. 


Design Data 


Perhaps the most significant develop 
ment of all has been the accumulation 
of a considerable amount of test and 
design data. While the bulk of the 
work has been done at the U.S. Forest 
Products Laboratory, other organiza- 
tions have contributed appreciably. 
In conjunction with the applied data 
developed by the various aircraft com- 
panies, the basic data exist in sufficient 
quantity to permit much more accurate 
design of wood structures than was pos- 
sible at the beginning of the war. It is 
hoped that the accumulation of this 
information will continue actively fol- 
lowing the war. 


PROBABLE DEVELOPMENT AND EXTENT 
oF FururrE 

Acceptance of plywood or combina- 
tion plastics and wood aircraft parts will 
be on the basis of relative merit from the 
standpoint of weight, structural effi- 
ciency, and cost. The competition from 
metal aircraft parts will be intense with 
all but marked advantages being dis- 
counted in favor of the material with 
which the engineering staff has had the 
most experience. Optimum efficiency 
and minimum cost requirements will 
direct the development of aircraft to- 
ward the composite structure con- 
structed of metal, plastics, and wood. 

It is, of course, hazardous to make 
predictions of future usage. The at- 
tempt, however, presents a clearer 
picture of the dynamic changes that 
are taking place than does a statie de- 
scription of present conditions. 

The use of woed and compreg wood 
for propellers will meet extremely strong 
competition from the metal types. 
There should, however, be a consistent 
demand in the light airplane field and a 
small erratic demand for large blades. 
The use of this type of blade in the 
United States will be much less than in 
England and the European countries 
because of the prejudices that have been 
built up against the wood propeller in 
this country. 

The use of wood for unit aircraft parts 
should be more widespread following the 
war. Unquestionably, usage will con- 
tinue erratic throughout the industry. 
There will probably be considerable 
application of plywoods in panels, (loors, 
and other internal parts. The thick, 
lightweight panels that can be built up 
are particularly promising as flooring 
materials. External parts of plywood on 
metal aircraft will be those lightly 
stressed parts where minimum skin 
thicknesses are the rule. These include 
wing tips, vertical fins, rudders, stabi- 
lizers, and elevators. Plywood flaps may 
be used where weight-savings can be 
obtained. Ailerons and trim tabs of 
plywood or combinations will probably 
be used on a number of aircraft to obtain 
better performance or to reduce weight. 

Gradually the merciless decisions of a 
highly competitive postwar market will 
shape the pattern of materials to be 
used in aircraft. Reasonable guesses 
for the major wood aircraft applica- 
tions in the immediate future would 
be: 


(1) Medium-sized metal transport 
and cargo airplanes should have some 
plywood parts. 

(2) A limited portion of the small 
passenger and cargo aireraft (10,000 
Ibs.) of predominately wood construc- 
tion. 

(3) A high percentage of the small 
private passenger and trainer airplanes 
of plywood or plywood-metal tubing- 
fabric combinations. 

(4) The bulk of the gliders should be 
constructed of wood, frequently in com- 
bination with metal and fabric. 

(5) Plywood fuselages should be used 
on a substantial proportion of the heli- 
copters. 


SUMMARY OF THE DEVELOPMENT TREND 


During the last 3 years the applica- 
tion of wood to aircraft has gone through 
a cycle of intense interest and active 
development and back to a more moder- 
ate study and application. The short 
time involved and the abnormal ce- 
mands of the war discount many of the 
results and conclusions reached during 
the period. The general stages of the 
cycle and its influence on the future use 
of wood in aireraft might be summarized 
somewhat as follows: 


(1) Possible future metal shortages 
and the anticipated need for a great 
variety of aircraft types stimulated 
development of numerous wood | air- 
craft designs at the beginning of the 
war. 


(2) A reasonable number of these 
designs were proved and put into pro- 
duction. Numerous problems arose 
during designing, fabrication, and test- 
ing of some designs, however. These 
problems were largely caused by: 


(a) The lack of sufficient exper- 
ienced wood aircraft designers 
and detailers. 

(b) The absence of adequate basic 
design data on wood, plywood, 
and laminates. 

(c) The shortage of wood fabrica- 
tors experienced and equipped 
for aircraft production. 

(1) The unwillingness of the ve- 
neer, plywood, or lumber in- 
dustry to impose as close con- 
trol and small tolerance as pos- 
sible on their product. 

(e) Almost no experienced wood 
aircraft parts and fabrication 
inspectors available for ex- 

: panded production. 

(f) Insufficient time available to 
build up the required informa- 
tion and experienced person- 
nel. 


(3) During the present time a re- 
cession is occurring which will place the 
relationship of wood aircraft to metal 
aircraft in the postwar period approxi- 
mately in the status it now enjoys, with 
these advantages: (a) existing aircraft 
types and parts developed through the 
war period, and their attendant reputa- 
tion; (b) a nucleus of well-trained wood 


(Continued on page 29) 
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with Berry Brothers’ has 
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Berry Brothers’ service to the aviation / ee a The 
industry will shift rapidly after the war, from 
the camouflaging of allied fighters and | schem 
bombers, to the peacetime painting of count- are dis 


less commercial airliners and private planes. chara 


service will be the most complete in the : 
industry. Wartime leadership in the develop- 
ment and production of aviation finishes 
will be further expanded through broad 
distribution of production and maintenance 
finishing materials to aircraft manufacturers, 
commercial airlines, fixed base operators 


and individual plane owners. 
Carefully formulated materials, perfected 


over a period of more than 30 years, will 
be available for every aviation production 
and maintenance need. Sales and service 
facilities will be established to provide con- 
venient distribution. 


BERRY BROTHERS 


Walkerville, Ont. 


Leading Producers of Aviation Finishing Materials 
in War and Peace, for over 30 Years 
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Application of the Variable Ratio V-Belt 
Principle in the Design of a Constant-Speed 


SUMMARY 


The need for an inexpensive reliable 
constant-speed propeller, suitable for en- 
gines of small and moderate horsepower, 
is briefly discussed. A short history of 
the development of the ISO-REV pro- 
peller, intended to satisfy this need, is 
presented. 

The operating principle of this propeller 
is described in detail, and its functional 
parts are clearly illustrated by a simple 
schematic sketch. Control characteristics 
are discussed with special reference to the 
inherent freedom from hunting which is 
characteristic of the variable ratio V-belt 
principle. A technical study of the re- 
action of the control mechanism to off- 
speed conditions is included, together with 
a graphical illustration of the relationship 
of forces. Practical results of extensive 
tests of an experimental ISO-REV pro- 
peller are analyzed. 

It is concluded that the variable ratio 
V-belt principle, when applied in the de- 
sign of a governor mechanism, makes pos- 
sible a simple, reliable, inexpensive con- 
stant-speed propeller, particularly suited 
to the requirements of small and moderate 
horsepower. 


INTRODUCTION 


HE NEED for an inexpensive, re- 

liable, constant-speed propeller, suit- 
able for engines of small and moderate 
horsepower, has been widely recognized 
formany years. Notwithstanding their 
universal use on expensive, high-per- 
formance airplanes, constant-speed pro- 
pellers were virtually unavailable in the 
light airplane field before the war. 
Builders and users of small airplanes, 
nevertheless, were well aware of the 
substantialimprovement in performance 
that would result from the substitution 
of such a propeller for the usual fixed- 
pitch type. 

At the beginning of the present war 
emergency the Army Air Forces were 
alert to the military need for a constant- 
speed propeller suitable for the newly 
developed, moderate horsepower, quan- 
tity production engines. Contemplated 
high-performance airplanes, designed 
around these engines, depended for their 
success on an efficient conversion of 


Presented at the Power Plants and 
Propellers Session, Twelfth Annual Meet- 
ing, I.A.S., New York, January 25-27, 
1944, 
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LLOYD H. LEONARD* 


Zimmer-Thomson Corporation 


power into thrust. Accordingly, the 
Army Air Forces began actively promot- 
ing the development of a satisfactory 
moderate horsepower constant-speed 
propeller. 

Certain basic requirements were spec- 
ified. The desired control speed was to 
be selective during flight over a mod- 
erately wide range, simulating the per- 
formance of conventional large constant- 
speed propellers. Moreover, the con- 
trol mechanism was to respond quickly 
to all disturbances and consistently 
maintain the selected control speed to 
within close limits. Preferably, the 
operating mechanism was to be a self- 
contained unit not requiring auxiliary 
power sources. The complete assembly 
was to be as compact and light in weight 
as ease of construction and reliability 
of performance would permit. Finally, 
low cost or, more specifically, a small 
required number of man-hours of pro- 
duction time for each propeller was to 
be the keynote of the whole design. 
This was a large order, for it required, in 
effect, that the essential performance 
characteristics of conventional large 
constant-speed propellers be duplicated 
in a simple, self-contained unit adapt- 
able to quantity production at low 
cost. 

It was evident from the outset that a 
basic new principle of operation was 
needed to satisfy these requirements. 
Adaptation of conventional types of 
constant-speed control mechanism ap- 
peared to offer little hope of a satis- 
factory solution. Conventional con- 
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stant-speed propellers unquestionably 
are marvels of mechanical excellence, 
but, unfortunately, they are inherently 
complex and require considerable pre- 
cision manufacture. Hence, they are 
prohibitively costly except for ex- 
pensive airplanes. It is apparent that 
scaling down their size, together with 
possible simplification of details, would 
not make possible the required small 
number of man-hours of production time. 
Moreover, the adaptation of certain 
types of conventional constant-speed 
control mechanism is further handi- 
capped by the requirement of auxiliary 
electrical or hydraulic power sources 
that generally are not adequately avail- 
able in small airplanes. 

In view of these considerations, there- 
fore, there was an obvious need for a 
basically new type of vonstant-speed 
propeller specifically suited for moder- 
ate horsepower requirements. 


DEVELOPMENT OF THE ISO-REV Pro- 
PELLER 


It was with a determination to satisfy 
the above requirements that the de- 
velopment of the ISO-REV propeller 
was started. Contributions by R. C. 
Magee and other Air Force personnel 
of the Propeller Laboratory, Air Tech- 
nical Service Command, Wright Field, 
in connection with the basic concept of 
the control principle are duly ac- 
knowledged. As a first step, a small 
working model was built to demonstrate 
the soundness of the basic control prin- 
ciple. The performance of this model 
exceeded expectations and resulted in 
the design and construction of a full- 
scale wood blade propeller suitable 
for an engine of about 285 hp. 

The control mechanism of this first 
experimental propeller functioned when 
the propeller was first tested, but the 
response to off-speeds was not con- 
sidered so rapid as was desired. After 
further extensive experimentation and a 
few modifications in design, however, 
the performance was considered satis- 
factory and the propeller was subjected 
to engine and flight tests at Wright 
Field. The present production model 
of the propeller is based on this original 
experimental design. 


OPERATING PRINCIPLES 


The energy of the rotating propeller 
shaft is utilized to achieve the necessary 
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Automobile bumpers, cold-formed from N-A-X 
HIGH-TENSILE STEEL, illustrate the ability of this 
fine alloy to take the stresses of a critical cold- 


stamping operation. Result: a tougher, more 
satisfactory product at reduced fabricating costs. 
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THIS HIGH-TENSILE STEEL "TAKES OVER” 
WHERE DRAWING STRESSES ARE TOUGH 


N-A-X HIGH-TENSILE STEEL has stepged into some 
tough spots in the production of intricatg shapes. It has 
proved to production men that here isfa great steel to 
work with, from the standpoints of bo 
operations and finished performance. 


manufacturing 


To put it in a few words, N-A-X HIGH-TENSILE STEEI 
has what it takes to make a stronger, tougher product 
through more efficient productionf methods. Its excep- 
tional ductility and resistance to i npact, inherent in the 
fine grain structure of a great alfby, often make possible 
the speed and economy of cold-forming on pieces which 
must be worked hot when othef grades of steels are used. 
And where critical drawing 
N-A-X HIGH-TENSILE ST 
advantage of maintaining itg 


tresses require hot work, 
L provides the important 
igh physical properties with 


minimum cooling distortion even after it has been sub- 
jected to a wide range of temperatures. No subsequent 
treatment is needed to maintain ‘‘as rolled’’ specifications. 


Add to these advantages the high fatigue life and resistance 
to corrosion and abrasion that qualify N-A-X HIGH- 
TENSILE STEEL for varied types of applications, and 
you'll see why this fine-grain, low-alloy steel is a factor in 


postwar planning. Great Lakes Steel metallurgical service 
is yours on request: Let’s have your problem. 


GREAT LAKES STEEL 
Corporation 


DETROIT 18, MICHIGAN ¢ SALES OFFICES IN PRINCIPAL CITIES 
Division of NATIONAL STEEL CORPORATION. Executive Offices, Pittsburgh, Pa. 


favorably with other low - alloy 
high-tensile steels in yield and 
tensile strength, with outstand- 
ing ductility and notched bar 
values. In applications where it re- 
places mild-carbon steels, it serves 
to reduce weight or increase 
strength through the utilization 
of these properties in design. 

Another property that may in- 
terest you is the excellent weld- 
ability of N-A-X HIGH-TENSILE 


HIGHLIGHTS OF N-A-X ALLOY STEEL 
N-A-X HIGH-TENSILE STEEL compares 


STEEL—whether welded to itself 
or to other high-tensile or struc- 
tural steels of welding quality. 

N-A-X 9100 SERIES STEELS are pro- 
duced in carburizing and con- 
structional grades. Except for car- 
bon, they have a chemical analy- 
sis that is constant within definite 
ranges. Together with X-9100 
Series steels, containing molyb- 
denum, they provide hardenabil- 
ity ratings to cover a wide variety 
of requirements, yet give an all- 


purpose analysis to yield prop- 
erties. Molybdenum confers great 
depth hardenability to extend the 
usefulness of the N-A-X 9100 
Series, which are medium-har- 
dening steels. 


N-A-X ARMORPLATE is an example 
of the exacting requirements that 
Great Lakes can meet with this 
low-alloy series. One of the X-9100 
Series steels is the basis of the 
armor we produce for tanks 
armored cars and practically all 
landing craft. 
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DESIGN OF A CONSTANT-SPEED PROPELLER 19 


Function of the Flyweights 


During normal operation in flight. 
the speed sensitive flyweights act to 
maintain the selected constant speed. 
When the propeller is on-speed, the fly- 
weights are in the neutral position and 
a there is no pitch changing. If the 
propeller should overspeed, the fly- 
weights move outward, because of in- 
creased centrifugal force, causing an in- 
crease in blade pitch, as previously ex- 
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FIXED RATIO 
—— 


VARIABLE 
RATIO DRIVE 


GOVERNOR UNIT 


FiG 


changing action. The control 
mechanism, therefore, is a_ self-con- 
tained unit and does not require an 
auxiliary power source for its opera- 
tion. 


Pitch Changing 

Basically, pitch changing is ac- 
complished by utilizing the controlled 
difference in ratio between fixed and 
variable ratio drives. A governor unit 
mounted on a fixed shaft is driven at a 
function of engine speed by a fixed ratio 
drive, and, in turn, a sleeve on the pro- 
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flyweight governor attached to the 
governor unit variable pulley in such a 
manner that the position of the fly- 
weights determines the space between 
the pulley flanges. As is evident from 
Fig. 1, an outward movement of the 
flyweights brings the flanges of the gov- 
ernor unit variable pulley closer to- 
gether, resulting in an increase in the 
belt pitch diameter. At the same time 
the flanges of the pulley on the hub sleeve 
are separated against the hub spring 
force, since the belt length remains essen- 
tiallyconstant, thereby causingadecrease 


plained, thereby retarding the propeller 
back to the on-speed condition. Con- 
versely, in the case of an underspeed, the 
flyweights move inward, causing a de- 
crease in blade pitch, which allows the 
propeller to accelerate back ‘to on- 
speed. 

Accordingly, the propeller speed 
promptly returns to the selected r.p.m., 
within close limits, after any disturb- 
ance, 

It is significant that the flyweights 
function merely to regulate the pitch 
changing action of the variable ratio 
V-belt drive and do not cause pitch 
changing directly. Hence, only a small 
unbalanced flyweight force resulting 
from a slight off-speed condition is 
sufficient to vary the pulley ratio and 
cause a corrective pitch changing 
action. 

Moreover, with this arrangement the 
flyweights are substantially relieved 
from the effects of variations in blade 
loads and therefore respond freely to 
relatively small, as well-as to large, 
changes in speed quite independently of 
the thrust or torque load on the pro- 
peller. 

As a result the pitch-changing 
mechanism is responsive and consistent 
in its action and will maintain the 
selected constant speed within close 
limits under widely varying conditions 


sub- peller hub is driven from the governor in the belt pitch diameter of the hub pul- of operation. 
juent unit by a variable ratio drive. Changes ley. The resultant effect of an outward 
tions. in the final drive ratio are controlled movement of the flyweights, therefore, 
by a speed sensitive flyweight governor is that the ratio of the variable drive 
tance in accordance with the requirements for becomes greater than that of the fixed 
IGH- maintaining a preselected constant drive, thus causing the hub sleeve to turn 
and propeller speed. The schematic draw- faster thanthe hub. The bladepitch then 
or in ing of Fig. 1 illustrates the general ar- increases. Conversely, an inward move- 
vice rangement of parts. Fig. 2 shows a ment of the flyweights causes the hub 
demonstration model of the mecha- sleeve to turn slower than the hub and a 
nism. decrease in blade pitch occurs. When 
Pitch changing occurs whenever the the flyweights are in a neutral position 
[ sleeve on the propeller hub turns either such that the ratio of the fixed and var- 
slower or faster than the hub, gear- iable drives are the same, the hub and 
driven lead screws being employed to the sleeve turn at the same speed and 
' transmit the resulting speed difference there is. no pitch changing. 
“ITIES into pitch-changing action. When the As is evident from ‘a study of Fig. 1, 
ah, Pa. hub sleeve turns faster than the propel- the flyweight force is opposed directly 
ler hub, the pitch of the blades is in- by the adjustable governor unit spring 
— creased ; conversely, when the rotational and indirectly by the hub springs acting 
speed of the sleeve is less than that of through the variable ratio V-belt drive. 
the hub, a decrease in blade pitch occurs. The hub springs serve primarily to main- 
srop- The blade pitch remainsunchanged when tain the required belt tension regardless 
great the hub and hub sleeve are turning at the of the position of the flyweights. The 
0100 same speed. Accordingly, the pitch of control speed of the propeller is that 
-har- the blades may be controlled by vary- speed at which the centrifugal force of 
ing the difference in speed between the the flyweights balances the total oppos- 
—_ hub and the sleeve. ing spring force when the flyweights 
Varying Speed Difference of Hub and of the governor unit spring through a 
Bg Sleeve suitable linkage to the cockpit enables with spinner and cowling removed. This 
y all Variation of this speed difference is the pilot to select any desired control model utilizes a chain for the fixed-ratio 


controlled by means of a speed sensitive 


speed over a wide range. 
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The Pitch Limit Stop 


A pitch limit stop is provided to over- 
ride the action of the governor and stop 
pitch changing when either end of the 

itch travel is approached. Otherwise 

t slippage and a resultant belt dam- 

would occur. Thelimit stop mecha- 
nism consists mainly of a large di- 
ameter nut threaded on the hub under 
the hub sleeve. Knobs on the nut pass 
through slots in the sleeve causing the 
put to turn with the sleeve and, hence, 
to travel fore and aft on the hub when- 
ever the hub sleeve is turning either 
faster or slower than the hub. The 
nut, therefore, moves whenever the 
| pitch is changing and, in reality, sim- 
» ulates the fore and aft motion of the 
lead screws that actuate the pitch- 
change linkage attached to the blades. 
When the nut is moving forward, the 
blade pitch is increasing and the vari- 
able hub pulley flanges are widely sepa- 
rated. As the nut approaches the for- 
ward end of its travel, knobs on the nut 
engage lugs on the movable flange of the 
yariable hub pulley, thereby closing the 
ey flanges until the ratio of the 

ed and variable drives are equalized, 
in which case pitch changing is stopped 
and the nut ceases its travel. Con- 
versely, when the nut is moving rear- 
ward, the blade pitch is decreasing and 
the variable hub pulley flanges are close 
together. In this case the nut acts to 
separate the flanges as it approaches the 
end of its travel, thereby equalizing the 
ratio of the fixed and variable drives. In 
either case pitch changing is stopped 
without belt slippage. 


ContTrROL CHARACTERISTICS 


In the design of a constant-speed 
propeller it is generally desirable that 
the rate of pitch change be as high as 

sible without danger of hunting. A 
igh rate of pitch change assures a quick 
Tesponse to any disturbance in speed 
and a rapid return toward the on-speed 
condition. If the rate of return is high, 
however, excessive overshooting with a 
resultant instability or hunting may 
occur unless proper damping is pro- 
vided. 

Effective damping may be accom- 
plished by progressively reducing the rate 
of pitch change as the on-speed condi- 
tion is approached, special mechanism 
being provided for this purpose in some 
conventional propeller designs. With 
adequate damping the maximum rate 
of pitch change may be increased ma- 
terially over that which would otherwise 
be permissible. Maximum rates of the 
order of 2° to 8° per sec., depending 
largely on the effectiveness of the damp- 
ing employed, are used in conventional 
propeller practice. Hunting may occur 
occasionally if operating conditions are 
unfavorable and adjustments are not 
correctly made, but in general the per- 
formance is satisfactory. 

The utilization of the variable ratio 
V-belt principle provides a high degree 
ofinherent damping. The rate of pitch 
change varies as a function of the dif- 
ference in ratio between the fixed and 
variable drives. As the on-speed con- 
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dition is approached, following any 
given disturbance, the flyweights ap- 
proach the neutral position, thereby 
causing a reduction in the difference in 
ratio between the fixed and variable 
drives and a decrease in the rate of pitch 
change—a highly desirable natural 
damping action. Actual tests have in- 
dicated even greater natural damping 
than might be expected from theory, as 
is evidenced by a marked freedom from 
hunting even when exceptionally high 
maximum rates of pitch change are 
used. Calculated maximum rates sub- 
stantially in excess of the usual limits 
in conventional practice have been used 
successfully without hunting. In fact, 
the only case in which hunting has oc- 
curred during tests has been when 
special efforts were made to induce 
hunting. Even then the condition was 
easily remedied. Utilization of the 
variable ratio V-belt principle in the 
design has made possible a high maxi- 
mum rate of pitch change without 
danger of hunting, thereby assuring a 
rapid response to disturbances in speed 
and a quick return to the on-speed con- 
dition. 


Governing Characteristics of the 
Control Mechanism 


The governing characteristics of the 
control mechanism can best be ap- 
preciated from a graphic study of the 
interrelationship of flyweight and spring 
forces. Fig. 3 shows curves represent- 
ing flyweight force as a function of 
propeller r.p.m. and spring force as a 
function of spring deflection, to- 
gether with simple schematic  il- 
lustrations showing various flyweight 
and spring positions. The conditions 
of on-speed, overspeed, and underspeed 
are represented, full flyweight deflec- 
tion being assumed for each of the latter 
two conditions. It is assumed that 
the governor is set for a control speed 


‘line, which 


of 2,000 r.pm. The accompanying 
graph shows the effect of disturbances 
causing a departure from the normal on- 
speed condition. 

When the propeller is on-speed, the 
total flyweight force is represented by 
T of Fig. 3. This force equals the total 
opposing spring force which consists of 
two parts: the force H of the hub 
springs and the adjustable force G of the 
governor spring. If the propeller over- 
speeds by an amount sufficient to cause 
a full outward movement of the fly- 
weights, the flyweight force increases to 
some value represented by the overspeed 
curve. The flanges of the governor 
unit variable pulley are thereby drawn 
together by an amount indicated as 
+A, while the flanges of the variable 
pulley on the hub sleeve are separated 
by an amount +8 from the on-speed 
position. As is shown graphically, 
the effect of the deflection +B is to in- 
crease the hub spring force by the 
amount +y, while an increase in the 
governor spring force by the amount 
+z results from the deflection +A. 
Accordingly, there develops a total in- 
crease in spring force of the amount Q, 
which is the sum of +z and +y, thus 
producing a final overall spring force of 
T + Q represented by the upper dashed 
horizontal line. The intersection of 
this line with the overspeed flyweight 
force curve occurs at a point a distance 
C to the right of the original 2,000 r.p.m. 
distance indicates the 
amount of overspeeding required to 
cause a full outward movement of the 
flyweights. 


Over- and Underspeeding 


Similarly, the condition of an under- 
speed sufficient to cause a full inward 
deflection of the flyweights is also shown 
in Fig. 3. In this case the flyweight 
force decreases to some value repre- 
sented by the underspeed curve. The 
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Here are 3 of the Reasons Why 


teinless Steet 


is used in aircraft 


Stainless steel helps make cargo planes 
lighter, safer, and stronger, and prolongs 
their usefulness. cated from stainless steel. 


1. The high strength-weight ratio of stainless steel helps cut dead 
weight to a minimum. ; 


2. Even at extremely low temperatures, stainless steel retains 
shock resistance, strength, and toughness. 


3. Stainless steel is strong and corrosion-resistant even where 
high temperatures are encountered. 


These properties—plus high fatigue strength, low maintenance, 
and ease of fabrication—make stainless steel valuable for struc- 
tural parts, for accessories, and in engines. The booklet, ‘Stainless 
Steel in Aircraft,” gives more detailed information. Write for a copy. 


Although we do not make steel of any kind, we do produce the 
ferrochromium that makes steel stainless. In many years of experi- 
ence, our metallurgical engineers have accumulated much informa- 
tion on the various types of stainless steel and their uses, available 
to you upon request. 


Lightweight ailerons and other sections that 
are strong, durable, and safe can be fabri- 


Because stainless steel containing columbium 
retains resistance to heat and corrosion, exhaust 
systems of relatively thin-gage metal give long 
service. 


The extra strength, plus the corrosion resis- 
tance of stainless steel, makes end sections 
of fuel tanks dependable. 


BUY UNITED STATES WAR BONDS AND STAMPS 


Erectro METALLURGICAL COMPANY 
Unit of Union Carbide and Carbon Corporation 
30 East 42nd Street UCC New York 17, N. Y. 


In Canada: Electro Metallurgical Company of Canada, Limited, Welland, Ontario 
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DESIGN 


fanges of the governor unit, variable 
nulley are then separated by an amount 
"4 from the on-speed position, while 
those of the hub pulley are brought to- 
gether, due to the force of the hub 
springs, by an amount —B. The re- 
sulting total decrease in spring force, U, 
which is the sum of —x and —y, pro- 
duces a final spring force of T — U 
represented by the lower dashed hori- 
zontal line. This line intersects the 
ynderspeed flyweight force curve at a 
distance D to the left of the 2,000 r.p.m. 
line. The scale value of D represents 
the amount of underspeeding necessary 
to produce a full inward deflection of the 
flyweights. 

It is apparent from a study of Fig. 3 
that the magnitude of the overspeeding 
or underspeeding required to produce 
full outward or inward flyweight de- 
flection can be varied by changing either 
the flyweight or spring characteristics 
or both. It is possible to obtain any 
desired values of C and D by a proper 
matching of spring flyweight 
characteristics. Theoretically, zero val- 
ues of either C or D represent neu- 
tral stability, while negative values 
should produce instability or hunt- 
ing. Actually, however, tests have in- 
dicated a remarkable inherent stability, 
and it has been found possible to induce 
hunting only by intentionally providing 
appreciable negative theoretical values 
of Cand D. If the spring and flyweight 
characteristics are properly matched 
for a’ given engine installation, consist- 
ently good response to off-speeds without 
any tendency toward instability or 
hunting will result. 

The relative values of C and D of 
Fig. 3 may be varied by changing the 
on-speed position of the flyweights 
through proper adjustments of the 
mechanism. If the maximum rate of 
pitch changing is kept approximately 
the same for both overspeed and under- 
speed, C will be somewhat less than D, 
as is shown in Fig. 2. This means that 
less offsspeed will be required to cause 
a full flyweight deflection for the over- 
speed than for the underspeed condi- 
tion; hence, the response will be slightly 
more rapid in overspeed, which is con- 
sidered desirable in practical operation 
because it insures against damage to the 
engine due to excessive momentary 
overspeeding. Actual tests have in- 
dicated that moderate variations in the 
relative values of C and D do not ad- 
versely affect the performance of the 
propeller; hence, the adjustments af- 
fecting the on-speed position of the fly 
weights are not highly critical. 


Hub Spring Design 


The important considerations with 
regard to the springs are their capacity 
and load-deflection characteristics. In- 
asmuch as the hub springs serve es- 
sentially to maintain belt tension, it is 
desirable that they supply just the force 
required for proper belt operation. 
The minimum control speed of the 
propeller is determined by the inter- 
section of the normal hub spring force 
line with the on-speed flyweight. force 
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curve, which, in the diagram of Fig. 3, 
occurs at a propeller speed of about 
1,100 r.p.m. The slope of the load- 
deflection curve, representing the com- 
bined effect of all of the hub springs, as 
shown in Fig. 3, should be as low as 
possible, since the belt tension prefer- 
ably should be maintained as nearly 
constant as possible during operation. 
In other words, the hub springs should 
be as soft as practicable. The governor 
spring, on the other hand, for a de- 
flection of +A, must increase its force 
by an amount +2, which should be just 
sufficient to assure adequately against 
instability or hunting, thereby providing 
quickly responsive governing action. 
In practical design it is generally found 
that the required value of +2 is several 
times greater than +y; hence, the slope 
of the load-deflection curve of the gov- 
ernor spring must be materially greater 
than that of the hub springs. The re- 
quired capacity of the governor spring 
is determined by the value of G + Q for 
the maximum speed at which the pro- 
peller is required to control and is, in 
general, substantially greater than the 
total capacity of the governor springs. 
The relative slopes of the load-deflection 
curves, indicated in Fig. 3, for the 
governor and hub springs are repre- 
sentative of values that have been found 
satisfactory in practical design. 


GENERAL CONSIDERATIONS 


The present production design of the 
propeller, which is a refined version of 
the first experimental full-scale model, 
adequately satisfies all of the important 
original design objectives. The de- 
sired constant speed may be selected by 
the pilot during flight by means of a 
simple push-pull lever. As is apparent 
from Figs. 1 and 2, the hub and control 
mechanism can be faired into a neat 
spinner and cowling assembly having 
clean lines, notwithstanding the offset 
position of the governor unit. Inas- 
much as the energy of the rotating pro- 
peller shaft is utilized to effect pitch 
changing, it, fortunately, is not neces- 
sary to have available an electrical, 
hydraulic, or other auxiliary power 
source of sufficient capacity to operate 
the pitch-control mechanism. In basic 
design, therefore, the propeller is highly 
flexible and can be readily adapted for 
use on any type of aircraft engine. In- 
corporation of the. variable ratio V-belt 
principle makes possible a_ simple, 
reliable control mechanism having ¢ 
relatively few number of parts, all of 
which can be machined to moderate or 
liberal tolerances from readily avail- 
able materials, thereby satisfying the 
basic requirements of low production 
cost. The result is an inexpensive, 
reliable, selective constant-speed pro- 
peller readily adaptable for use on any 
type of airplane engine and particularly 
suited to the requirements of low and 
moderate horsepower installations. 

The incorporation of a V-belt drive 
in the pitch-control mechanism is an 
outstanding and unique feature of the 
propeller. Inasmuch as the basic con- 
trol principle depends upon the use of a 
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drive having continuously variable 
ratio, a V-belt drive is employed not 
only because of the ease with which its 
drive ratio may be varied but also be- 
‘ause of its simplicity, high torque 
capacity, and time-tested reliability. 
Extensive tests of the actual propeller 
under severe conditions of operation 
have substantiated the practicability 
of the variable ratio V-belt drive with 
regard to both its capacity to handle 
the pitch changing loads and its relia- 
bility. In no case have V-belts shown 
any appreciable wear even after rela- 
tively long periods of usage. The V- 
belt drive, as used, not only is simple to 
construct and adequate for the purpose 
but also offers the long life and reli- 
ability demanded of a rugged propeller 
intended for hard usage with only oc- 
casional inspection. 

With regard to the possibility of belt 
breakage during operation, it is con- 
sidered that such a mishap is an ex- 
tremely remote possibility provided the 
belts are inspected at each normal period 
of engine overhaul. It is well known 
that V-belts, as used in similar com- 
mercial applications, generally operate 
many thousands of hours before re- 
quiring replacement and that they in- 
variably show unmistakable signs of 
wear and deterioration long before 
actual breakage is likely to occur. 
Moreover, the use of the newly de- 
veloped steel cable V-belts is recom- 
mended as a further precaution against 
breakage. If all parts of the modern 
airplane possessed the reliability of a 
good quality V-belt, flying would be 
substantially safer than it is today. 


Experimental Full-Scale Tests 


Most of the tests of the original ex- 
perimental full-seale propeller were per- 
formed outdoors during mid-winter 
generally at below freezing tempera- 
tures. Often runs were made during 
snow, sleet, or rain, but in no case was 
any protective cowling or spinner used 
to enclose the control mechanism. 
Nevertheless, no appreciably adverse 
effect on performance of the control 
mechanism due to these rather severe 
weather conditions could definitely be 
detected. Accordingly, a special test was 
conducted in which a substantial stream 
of water was pumped directly on the 
rotating belts during operation.. It was 
observed that even in this extraordi- 
narily severe circumstance the control 
mechanism continued to function and 
maintain the constant speed reasonably 
well, although the response to off-speeds 
was noticeably slower. Within 2 min. 
after the flow of water was stopped, 
however, the performance of the control 
mechanism had returned to normal. 
Tests were also made in which the V- 
belts were subjected to abnormal quan- 
tities of grease and oil, but the effects on 
the performance, in this case also, were 
not seriously adverse. All observations 
made to date, therefore, indicate that 
the variable ratio V-belt mechanism 
will function even under the most severe 
conditions. 

(Continued on page 55 
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LIGHT LANDINGS 


for Missions of Mercy 


Evacuation of wounded by aircraft has been a major 
development of modern warfare, greatly increasing 


the odds of speedy recovery . . . Wounded men, 


above all, are grateful for the uniformly gentle 
landings provided by Aerols*. . . The ability of 
Aerols to cushion landing shock on these 
flying ambulances forecasts the safety and com- 


fort they will provide in after-the-war aviation. 
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New Wrought Aluminum Allloys for Aircraft 


and New Temper Modifications of 
Present Alloys 


DON A. LAWLESS} 
Reynolds Metals Company 


INTRODUCTION 


IRCRAFT DESIGNERS have always 
been interested in aluminum al- 
loys for structural members which would 
provide greater strength for equivalent 
weight, but until a short time ago 24ST 
was nearly always specified for such 
applications. Although this was partly 
from habit, it must be admitted that the 
designers had little choice in the matter. 
The picture is rapidly changing, how- 
ever, and today the designer has (or soon 
will have) at least two new structural 
alloys and several temper modifications 
of existing alloys for his applications. 
It is likely that he will also have one of 
the standard strong alloys available in 
bar and rod form as a free machining 
alloy. 

This paper is mainly a review of cer- 
tain of the developments to date, since 
the situation is such that more than 
relatively brief mention of these de- 
velopments would be out of order in 
most instances. Its main purpose is not 
necessarily to predict which of the new 
developments will eventually prove the 
most satisfactory for general use; nor 
is it intended that all of the information 
presented will be new. However, as 
these developments have not, to the 
best of the author’s knowledge, been 
considered previously as a group, this 
paper may be helpful to aircraft engi- 
neers for reference purposes in planning 
their own investigations. 


TEMPER MODIFICATIONS 


As a preliminary part of the discussion 
of temper modifications, it seems de- 
sirable to mention ‘recent changes to 
Government specifications. Until re- 
cently, all Government specifications 
for 24ST aluminum-alloy sheet showed 
physical properties that could be ob- 
tained either by heat-treating from the 
“O” condition in the aircraft manufac- 
turer’s plant or by heat-treating “‘as- 
rolled” material in the aluminum pro- 
ducer’s plant, without any particular 


Presented at the Materials Session, 
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*The author wishes to express his ap- 
preciation of the cooperation of Mr. P: 
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+ Material Engineer. 


attention being paid to the intensity of 
leveling or other finishing operations 
after heat-treatment. The changes spon- 
sored by Army and Navy aeronautical 
activities,! however, take advantage of 
the fact that mill flattening operations 
(roller leveling, skin pass rolling, and 
stretcher leveling) on 24ST sheets natur- 
ally impart a certain amount of strain 
hardening in addition to the heat-treated 
hardness. 

In other words, as all sheets re- 
ceive a limited amount of “RT-ing’”’ 
when produced to standard specifica- 
tions, the Government decided to take 
advantage of these increases by raising 
the tensile and yield strength require- 
ments for all 24ST sheet by amounts 
ranging from 2,000 to 6,000 lbs. per 
sq.in. over the values required for ma- 
terial heat-treated from the “O”’ con- 
dition. 

(Although nearly all aircraft manu- 
facturers now order to the new 
Army-Navy specifications, many still 
seem to insist on the same formability as 
obtained on the material produced to 
the older specifications. This places 
increased responsibility on the alu- 
minum producer.) 


Increasing the Strength of 24S 


Probably the most important work 
to date on increasing the strength of 
24S has been that of Mozley.? Al- 
though the idea of increasing the 
strength of aluminum alloy by artificial 
aging is not new, his investigations have 
done much to show the actual possi- 
bilities of this treatment, since he gave 
careful attention to the practical aspects 
of this matter. Several ways of ob- 
taining improvement were reported, but 
his conclusions (and private advices) 
indicate that the optimum properties 
may be obtained by stretching the ma- 
terial to approximately 1 per cent per- 
manent set and aging 16 hours at 350°F. 
or 10 hours at 375°F. The major por- 
tion of Mozley’s work was on Clad 248 
sheet, and he reports tensile and yield 
strength values of about 68,000 and 
62,000 lbs. per sq.in. for sheets that have 
received this treatment. However, fu- 
ture specifications involving this temper 
will specify minimum tensile strengths in 
the neighborhood of 65,000 lbs. per 
sq.in. and yield strengths of about 
57,000 Ibs. per sq.in. after aging to allow 
for certain variations in the un-aged 
sheet commercially’ available. It is 


25 


likely that artificially aged 24SRT will 
also be used for aircraft applications, 
and the minimum values for this temper 
will average about 69,000 tensile and 
65,000 yield. 


“UT” Temper 


Another important temper modifica- 
tion for 24S sheet is what might be 
termed a “‘reverse’’ modification and is 
designated as ‘‘UT” temper. Theestab- 
lishment of this temper was mainly at 
the request of aircraft manufacturers 
using the stretcher method of forming 
sheet in the ‘‘T”’ condition. Consider- 
able tearing occurred with sheet pro- 
duced in the regular manner—i.e., with 
sufficient rolling and stretching after 
heat-treatment to produce commercially 
flat material (and to meet the newer 
specification values). It was found 
that sheets that had been hardened by 
heat-treatment alone were much more 
satisfactory in this respect than the 
standard flat sheet. While the amount 
of material purchased in this condition 
has not been large as compared with the 
quantities of standard sheet produced, 
nevertheless, the quantities have run 
into several hundred thousand pounds, 
and it is considered rather significant 
that this demand should come at a time 
when the major efforts are in the other 
direction. 

Material in the “UT” temper 
will meet the physical property re- 
quirements of Federal specifications 
which, as mentioned above, have 
slightly lower tensile and yield require- 
ments than the currently used ANA 
specifications. Sheet in the “UT” 
temper is frequently not so flat as stand- 
ard sheet, but this apparently is of no 
particular disadvantage for stretcher 
forming operations. 
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FOR SPECINL MACHINERY 


Fenn F FOR SPECIAL PARTS 


Reconversion to peacetime production is the problem that every manu- 


facturer faces. Plans may necessitate redesigning present machines and 


building new ones. There is no time to waste. 


The survival of many plants will depend largely upon the careful planning 


that they do now for machines and tools to be used in postwar production. 


When you engage FENN to build your special machinery you gain the 
benefit of their sound practical shop experience, their knowledge of ma- 


chine design which has been accumulated through three generations. 


Fenn Engineers invite inquiries from concerns who are looking for ways to 


.make their product better, faster, or for less money — concerns that are 


ready to talk about production at a profit. 
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WROUGHT ALUMINUM 


ALLOYS FOR 


TABLE 1 


Tensile Strength 
(Lbs. per Sq.In.) 


R301-O 30,000 (max.) 
R301-W 57,000 (min.) 
R301-T 65,000 (min.) 


New ALLoys 


Modified Dural Type 


A recent new development known as 
R301 aluminum alloy, in sheet form, 
js receiving considerable attention by 
aircraft manufacturers because “of its 
high yield strength and other desirable 
properties, such as good formability. 
Although this material differs from other 
aluminum-alloy sheet in that it is sup- 
plied only in cladded form and that the 
cladding responds to the same heat- 
treatment as the core, it is, nevertheless, 
believed properly termed a Dural type, 
since the core is of this general composi- 
tion. 

The highest strength of this alloy is 
developed by a heat-treatment that in- 
cludes artificial aging, and, on the basis 
of test results to date, the physical prop- 
erties that this alloy can be expected to 
develop are shown in Table 1. On com- 
parison with the current ANA specifica- 
tion values for Clad 24ST, it will be 
seen that an approximate increase of 
10 per cent in tensile strength and 45 
per cent in yield strength is shown by 
this alloy in the quenched and aged 
(“T”’) condition. 

The formability of this material in 
the annealed condition appears equal 
to, or better than, 24SO, and in the 
“W” condition it will form somewhat 
better than 24ST. Available informa- 
tion on the forming characteristics of 
R-301 in the “T”’ condition, as com- 
pared with 24ST, indicates that these 
are about equal. 

The corrosion resistance of R301-T is 
superior to that of Bare 24ST sheet but 
does not seem to be quite so good as that 
of Clad 24ST sheet. Tests have in- 
dicated that R301-T is not subject to 
accelerated corrosion when stressed. 

The spot-welding characteristics of 
R301-T sheet are rather interesting. 
On examination of cross sections of spot 
welds of Clad 24ST sheet, it is often 
noted that there is a slight protrusion 
of the cladding into the fused zone, but 
this protrusion does not seem to occur 
when sheets of R301 are spot-welded. 
This characteristic seems conducive to 
increased fatigue strength and possibly 
other desirable qualities. 

Annealing procedures for this alloy 
are similar to those used for 248. The 
quenching temperature is 930° to 950°F. 
and the aging treatment recommended 
is 18 hours at 320°F. if forming opera- 
tions are involved after quenching. 
Five hours at 360° is satisfactory if no 
forming is involved. 

Zinc-Magnesium Type (Rewritten 

October, 1944) 

For applications requiring highest 
strength, considerable interest is being 
shown in aluminum alloys of the zinc- 


(Lbs. per Sq. In.) 


Yield Strength Elongation 
(% in 2 In.) 
16.0 (min.) 
16.0 (min.) 

8.0 (min.) 


37,000 (min.) 
57,000 (min.) 


magnesium ‘type. Aluminum alloys 
containing appreciable amounts of zine 
(5 to 10 per cent) are not new, but, be- 
cause the control of other elements 
present has been found to be of the 
greatest importance, it is necessary that 
the exact analysis of the successful 
alloys be withheld for the time being. 

75S, 768, and R303 are alloys of the 
zinc-magnesium type which are now 
being produced in commercial quan- 
tities, although these alloys vary some- 
what in composition. All develop maxi- 
mum strength and corrosion resistance 
by means of artificial aging treatments 
after heat-treatment, but this type of 
material is usually not supplied in the 
“W”’ temper because of the length of 
time involved to reach stable properties 
at room temperature. Alloys of the 
zinc-magnesium type may be supplied 
in the form of Bare and Clad Sheet, 
Extrusions, Bars and Rods, and Forg- 
ings. 

The guaranteed properties of heat- 
treated and aged alloys of the zinc- 
magnesium type are of the same general 
order for material of equivalent form, 
as indicated in Table 2. (The values 
given in Table 2 for 75S are from Army- 
Navy Aeronautical specifications, and 
the values for R303 are from manu- 
facturers’ literature.) 

A maximum tensile strength of 35,000 
to 40,000 is usually specified for ma- 
terial in the annealed condition. 

In the case of Bare R303-T (and un- 
doubtedly in the case of Bare 75ST also), 
the resistance to both pitting and inter- 
granular types of corrosion has been 
found to be superior to that of Bare 
24ST on the basis of comprehensive 
tests involving stressed and unstressed 
samples. These findings are in the face 
of the fact that, in previous years, alu- 
minum alloys containing substantial 
quantities of zinc were considered to 
have rather poor resistance to certain 
types of corrosion. Tests of clad sheet 
samples of R303-T show corrosion re- 
sistance equal to or better than that of 
Clad 24ST. However, the superiority 
of Clad R303-T over the unclad ma- 
terial is not as great as in the case of 
Bare and Clad 24ST, because of the 
inherently better corrosion resistance of 
the zinc-magnesium type base metal. 

Government specifications for 75S 
indicate that the quenching tempera- 
ture is 860° to 930°F. and that the 
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aging treatment consists of heating at 
250°F. for 24 hours. The quenching 
temperature for R303 is 810° to 840°F., 
and the lowest aging temperature rec- 
ommended is 275°F. (for 25 hours). 
Where a shorter aging period is de- 
sired, R303 may be aged at 315°F. for 
8 hours. The latter treatment results 
in slightly better formability and cor- 
rosion resistance but decreases the ten- 
sile and yield strength somewhat from 
that developed under the 275°F. treat- 
ment. 

The formability of aluminum alloys 
of the zinc-magnesium type does not 
differ greatly from that of 24S. Tests 
indicate that both alloys in the an- 
nealed condition are about equal in 
formability and that R303-T315 in the 
heat-treated and aged condition re- 
quires only slightly larger radii than 
24ST. As in the case of 248, the zinc- 
magnesium alloys may be readily formed 
immediately after quenching. 


Free Machining Type 


While the matter of machinability 
of aluminum alloys may be of only sec- 
ondary interest to aircraft engineers, it 
is believed desirable to mention a new 
development in this connection also. 
Heretofore, the strong alloys of stand- 
ard analyses, such as 17S and 248, have 
not been everything that could be de- 
sired with regard to machinability. In 
cases where machinability has been the 
main consideration, it has been custo- 
mary to specify an entirely different 
alloy. However, results of experiments 
on fair-sized production quantities of 
bars and rods indicate that it is en- 
tirely feasible to introduce additional 
elements, such as lead and bismuth, into 
the standard 178 composition and thus 
combine the optimum qualities of two 
different alloys. There appears to be 
no reduction of strength or corrosion, 
resistance because of such additions, 
but the machining qualities are im- 
proved considerably. This modified 
alloy can be forged also, which should 
be of interest to manufacturers of air- 
craft plumbing fittings, ete. 


TABLE 3 


Tensile Yield 
Strength Strength 
(Lbs. per (Lbs. per 


Type Sq.In.) Sq.In.) 

Artificially Aged 

24ST (Clad) (Pre- 

viously Strain 

Hardened) 65,000 57,000 
Artificially Aged 

24SRT (Clad) 69,000 65,000 
Modified Dural 

(R301) 65,000 57,000 
Zinc-Magnesium Type 

70,000 


(Clad Sheet) 64,000 


TABLE 2 


Tensile Strength, 
Lbs. per Sq.In. 


(Min.) 
75ST Clad Sheet 72,000 
75ST Extrusions 78,000 
R303-T275 Clad Sheet 70,000 
R303-T275 Extrusions 75,000 


Yield Strength, Elongation, 


Lbs. por Sq.In. % in 2 In. 
(Min.) (Min.) 
62,000 8 
70,000 6 
64,000 7 


70,000 7 
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New straight-line production methods that elimi- 
nate all costly back-tracking . . . reject sub-stand- 
ard parts quicker ... and save vital production 
time make this price reduction possible. But the 
quality of Thompson Bolts remains unchanged. 
Additional plant area, and placing of equipment 
for maximum efficiency for step-by-step produc- 
tion from one operation to the next—with close 
inspection at every station—effect the substantial 
production savings that are passed along to you. 


You can take immediate advantage of this price 
reduction on your present needs for Thompson 
Bolts in either the Internal Wrenching Head 
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in quantity, and mail without obligation to au- 
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describing Thompson manufacturing methods. 
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ArRCRAFT ENGINEERING Factors 


In reviewing the new high-strength 
aluminum alloys and temper modifica- 
tions, it does not seem unreasonable to 
assume that values such as given in 
Table 3 will be specified for aircraft 


structural applications in the future. ; 


In view of the obvious importance of 
these values, it is believed desirable 
to present a brief discussion as to a few 
of the factors that may govern the selec- 
tion 6f the individual items for aircraft 

plications, although, as indicated 
earlier, no attempt will be made to pre- 
dict definitely which of the alloys or 
tempers will become the most widely 
used, particularly in sheet form. 

For applications involving the use of 
aluminum-alloy sheet, there is much in 
favor of the use of artificially aged 248, 
provided the forming operations in- 
yolved are not of such severity as to 
require the use of annealed material. 
(Heat-treated 24SO cannot be aged- 
hardened so much as material produced 
originally as 24ST.) All other factors 
being equal, the use of alloys of familiar 
characteristics, particularly in the “as- 
received’”’ condition, is always ad- 
vantageous, at least as far as production 
is concerned. However, where severe 
forming operations are involved and 
the use of material in other than the 
annealed (‘‘O’’) condition is not prac- 
tical, the new composition types seem 
to offer interesting possibilities. 

In considering forged structural fit- 
tings and extruded shapes, there seems 


(Continued from page 15) 

aircraft design engineers and detailers; 
(c) a better understanding of the capa- 
bilities of wood in aircraft by the 
aircraft industry and the general 
public. 

(4) Following the war a slower and 
sounder development of wood usage 
will take place. The properties and 
service data will be gathered and ana- 
lyzed in a conservative manner. The 
particular applications for which wood 
may be efficiently used will be ascer- 
tained. Prejudices founded on bad 
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to be little doubt that there will be a 
decided swing to the newer alloys. 145 
is gaining in popularity in these forms 
in spite of its somewhat inferior cor- 
rosion characteristics, and on the basis 
of present information it seems reason- 
able that increased use of the zine- 
magnesium type will be a natural de- 
velopment.. Perhaps all of the above 
types will be found in the same airplane 
in the future, but: this, of course, would 
not be without major difficulties in 
connection with stocking, maintenance, 
ete. 

In any event, it is believed that the 
engineer is going to have to make some 
rather important decisions with regard 
to aluminum in the near future, and it 
also appears that from now on it will be 
necessary for him to direct much more 
of his attention to the workability of his 
material in the various tempers than he 
did in the past. Apparently, it has 
been the standard practice in some air- 
craft organizations to indicate the ulti- 
mate temper (usually 24ST) on the 
drawings and to allow the production de- 
partment to decide which of the tempers 
were to be referenced in procurement 
specifications. As a matter of fact, this 
procedure is no longer possible, even 
under the new ANA specifications for 
24ST sheet, if full advantage is to be 
taken of the slightly increased strength 
of. material purchased in the ‘“T” 
condition over that developed by ma- 
terial purchased annealed and _ sub- 
sequently heat-treated. 
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CONCLUSION 


This paper has reviewed only briefly 
the properties and application possi- 
bilities of the new alloys and tempers. 
It is obvious that a large number of 
additional investigations will have to be 
conducted and much balancing of con- 
flicting factors will be necessary before 
the final answers are obtained. A few 
things appear certain, however. One is 
that aircraft engineers will have a much 
wider choice of aluminum alloys and 
tempers for aircraft applications in the 
future. Another is that the engineer 
himself is going to have more responsi- 
bility than in the past in the selection 
of the alloy and the temper in which it is 
purchased. The main consideration, of 
course, is that much stronger material 
is now available and that airplanes of 
the future will benefit greatly from the 
use of these new materials. 
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practices or lack of information will dis- 
appear slowly under the weight of suc- 
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This is the largest item ever molded from BAKeEtrre phenolic 
molding board, BM-9725. It’s an ammunition box for a bomber 
belly turret that packs looped lightning in the form of long 
belts of cartridges. It is 251/y in. by 171/2 in. by 61/4 in. in size. It 
is extremely lightweight, highly resistant to impact, abrasion, 
moisture, and chemicals, and has high tensile strength. 


Until now, the plastics industry has used BAKELITE phenolic mold- 
ing board chiefly for much smaller parts. The idea of employing 
its outstanding advantages for a large scale molding job was 
revolutionary, but has more than justified itself in a product that 
stands strenuous service, and is economically produced. Rigidity 
and extra strength are attained by molding the box from two 
sheets of BM-9725 around a sisal core that has been impregnated 
with phenolic resin. Both halves of the box are formed simul- 
taneously in one cast iron mold. The press is equipped with banks 


4 tas are Ammunition, Too 


Molding 


of infrared Tamps for preheating the mold charge and operates 
at a pressuré_of ~1,000 pounds per square inch. 

Ideas such as those that produced this box are ammunition for 
present and future planning—ammunition that hits the mark in 
product improvement and production economy. BAKELITE molding 
boards are available in sheets, blanks, and as diced material. They 
can be molded on existing equipment—either alone, or in combina- 
tion with other Bake.ire plastics to reinforce vital points. Write 
Department 25 for full information and suggestions regarding 


molding te¢hniques. 
q 8) 
TRAD co MARK 
BAKELITE CORPORATION, 30 E. 42 St., New York 17, N. Y. 


Unit of Union Carbide and Carbon Corporation 
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AERO-ECONOMICS 


JAMES B. KENDRICK* 
Lockheed Aircraft Corporation 


INTRODUCTION 


ONSIDERING the many individual 
C models of aircraft which have 
been produced, it is noted that a few of 
them have been outstanding, some with 
obvious features that were useful at the 
time, and others without any apparent 
special feature but with generally well- 
proportioned characteristics, high over- 
all utility for the purpose intended, and 
evidence of excellent design. By what 
process were these desirable proportions 
determined? May this process be re- 
duced to engineering practice? 

The aircraft designer must select, 
from a wide variety of possibilities, a 
combination of features which will re- 
sult in the best design. His selection 
should be based not on mere personal 
opinion, prejudice or conventional prac- 
tice but on a careful analysis of the an- 
ticipated conditions from a broad, ra- 
tional point of view. In order to facili- 
tate this process a new engineering 
philosophy must be recognized, con- 
sisting of many old methods and ideas 
assembled under a new heading, which 
may be called ‘“‘Aero-Economics.”” This 
is the study of economic problems in- 
volved in aircraft design and operation 
by means of the differentiation and 
evaluation of certain factors for a given 
set of operating conditions. Simple 
terms for expressing the “‘value of a 
pound” and other pertinent aerody- 
namic and operational quantities may 
be derived for convenience in analyzing 
problems involving many interrelated 
effects and in arriving at the most eco- 
nomical solution. The use of these 
principles may be of benefit in many 
ways to operator, designer, manufac- 
turer, financier, and others. 

The available records show that the 
cost of operating a large fleet of air- 
planes is enormous, involving sums of 
money many times greater than the cost 
of developing and producing the planes. 
Extensive savings may be possible in 
operation by more careful design and 
development. 

Every design feature should have a 
definite beneficial effect upon the over- 
all utility in order to justify itself. A 
rational aero-economic approach helps 
to show which phases of the design are 
most important and worthy of careful 
control in contrast to other less impor- 
tant features where control may be re- 
laxed without hindering the utility. 
Furthermore, development activity will 
be most effective if the planning and 
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direction thereof are aided by a true 
perspective of the overall problem. 
The methods described herein permit 
the selection of the most fruitful fields 
for development, and the logical allo- 
cation of sufficient funds and facilities 
to assure success in such undertak- 
ings. 

Because of the fact that the airplane 
is an assemblage of air frame, engines, 
propellers, and equipment, all produced 
by different concerns, aero-economic 
analyses are needed as a coordinating 
influence. In order for the aircraft 
manufacturer to effect an improvement 
in some other component, he must sat- 
isfy the component manufacturer of 
the economic importance of the change, 
and the dollar-wise increase in value of 
the component after such improvement 
has been incorporated. 

The operator must also be convinced 
of the value of an improvement and be 
willing to stand a fair share in the de- 
velopment cost involved. This provides 
the incentive to make improvements in 
the product. Failure to realize and ac- 
cept this principle leads to the early 
obsolescence of a model in favor of some 
newer design of unproved characteris- 
tics and, possibly, of less overall utility 
to the operator. It is apparent, there- 
fore, that the economic proof of an im- 
provement must be thoroughly convine- 
ing to the aircraft manufacturer, the 
component manufacturer, and the oper- 
ator in order to influence wisely the 
course of progress in aircraft design and 
operation. 

The discussion hereafter is based 
upon the operating conditions for range 
and load-carrying aircraft, such as 
transport and cargo planes. Similar 
methods may be used for evaluating 
other conditions and types by the deri- 
vation of other simple rules. Military 
airplanes, although not usually con- 
sidered from the same economic stand- 
point as commercial aircraft, may still 
be judged by the same rules as a measure 
of military utility for bombers, patrol, 
and cargo planes, provided other tac- 
tical aspects are also carefully consid- 
ered and evaluated. 

The economic analysis may be di- 
vided into several general classifica- 
tions: (1) operating cost, (2) revenue 
or military load, (3) attractiveness to 
operator, including factors such as su- 
perior performance, safety and ease of 
operation, stability and control, and 
other similar items. 


OPERATING Costs 


A cost breakdown for the proposed 
operation is needed for judging the ef- 
fectiveness of proposed economies. 
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Such a breakdown may be based on past 
statistics or on estimates showing the 
total operating cost T for one airplane 
for N flying hours (the assumed life of 
the airplane) and the per cent distribu- 
tion between various logical subdivi- 
sions. A sample breakdown of this 
type is as follows: 


$7 = total operating cost for N flying 
hours 
Initial cost = J per cent of T 
Fuel and oil = F per cent of T 
Engine maintenance = £ per cent of 


Airplane maintenance = A per cent 
of T 

Flight operations 

Ground operations 

Passenger service 

Overhead, profit, etc. 


Gross Revenue, Ton-Mile Cost, and 
Military Load 


According to the above operating 
cost for the service in question, the gross 
revenue per airplane required for bal- 
ance must be 


$T = KWNVR/2,000 
and the ton-mile rate R should be 
$R = (2,0007/KWNV) per ton-mile 


where KW = pay load, W = gross 
weight, and V = block-to-block cruising 
speed in miles per hour. Note that the 
rate R, which is based on the total oper- 
ating cost over a long period, contains 
proper allowance for partial load opera- 
tion, hours flown per day, overhead and 
profit, and other similar factors. 


VALUE OF A PouND 


An extra pound of weight empty sub- 
tracts from the allowable pay load, and 
its value is therefore equivalent to the 
revenue produced by 1 lb. of pay load 
throughout the life of the airplane or 


$P = $(RNV/2,000) per airplane 


which may be called P, for “pound,” 
this factor appearing frequeritly in the 
following pages. 

The design should be carefully studied 
to avoid excess structural, nonstruc- 
tural, and equipment weight. This 
important process is a necessary step in 
the development of a model. It may 
be found economically desirable to re- 
design completely after structural, 
flight, and service tests have indicated 
where adequate savings may be ac- 
complished to justify the cost of redesign 
and tooling. 

A pound of fuel is equal to a pound of 
weight empty. Excess fuel detracts 
from the pay load in the sgme manner 
as excess structural weight. The fuel 
weight required and the various factors 
affecting fuel consumption and reserve 
are important because of the large 
weights involved. Measures for de- 
creasing the fuel weight (such as im- 
proved engines and carburetors and 
reliable blind landing radio) and still 
insuring safe completion of the mission 
may add to fixed equipment weight but 
materially increase the allowable pay 
load. 


AERONAUTICAL ENGINEERING 


RANGE CONSIDERATIONS 


The relative values of weight empty, 
fuel weight, airplane drag, and propul- 
sive efficiency depend upon their effect 
on the revenue producing factor, pay 
load 


pay load = W —OWE — Wr — Wer 
= KW 


W — OWE — Were 


D ) xX range 
n 
1 — (Ts) 
W W 
SFC 
( n /\L/\ 375 


operating weight empty = 
real weight empty + 
crew + fixed equipment 
Wr fuel weight for range 
Wrr reserve fuel weight 
D/L drag/lift ratio of airplane 
n propulsive efficiency 
SFC specific fuel consumption- 
lbs./b.h.p. hour 


This simplified concept, Fig. 1, provides 
a useful method for testing the follow- 
ing: the value of a change in D, n, or 
SFC; the effect of compromise between 
operating weight empty and these fac- 
tors to result in the maximum pay load 
for a given range; effect of changes in 
operation involving a new range; and 
the detrimental effect of excess empty 
weight and reserve fuel. 


where 


OWE 


et) 
375 ax RANGE, 


RANGE - MI. 

Fic. 1. Factors affecting pay load and 
range. 


The dollar value of any increase in K 
reflects immediately as an increase in 
revenue of 


$(AKWP) per airplane 


The real effect of improvement in D, n, 
and SFC, each appearing as the first 
power in the factor Wy, must be con- 
sidered with respect to the range de- 
sired. An improvement of 1 per cent in 
any of these factors results in an increase 
in pay load, the advantage increasing 
with the range because of the integral 
effect on fuel weight. Improvement in 
the factor Wy is measured by 


AK = 
range ) 
n L 375 max. range 


and the dollar value of such changes 
may be estimated accordingly. The 
maximum range is that condition where 
the pay load is zero because of the fuel 
weight required. 


SAVINGS IN GROUND TIME 


Considerable savings block-to- 
block time may be effected by reducing 
the ground handling time. This saving 
in time would permit the same schedule 
of operation at lower cruising speed and 
horsepower required, resulting in lower 
fuel weight and fuel cost and reduced 
service cost for engines. The cruising 
speed V,,; in m.p.h. is equal to distance/ 
T or distance/(7', — Tg), where T'4 = 
air hours, 7’, = block hours, and 7'¢ = 
ground hours. The brake horsepower 
saved by reduction in 7g is propor- 
tional to V,,” distance/T'p — T'g)". 
Differentiating, Ab.hp./b.hp. = n X 
— where n varies from 
0 to 3 as the cruising speed increases 
above that corresponding to maximum 
L/D. The principal savings due to re- 
duction in ground handling time are 
threefold: (1) direct fuel cost saving 
= $(Ab.hp./b.hp. X fuel cost) per air- 
plane; (2) reduced engine service = 
$(F X engine service cost) per airplane; 
(3) increased pay load due to fuel saving 
= $(AW;P) per airplane; where 
AWr/Wr = nAT,/(Tp — Te) — 
AT 4/T 4. 


VALUE OF A HoRSEPOWER 


This may be studied from two points 
of view: (a) take-off and (b) emergency 
climb. 

(A) Take-Off. If a take-off distance 
Ss over a 50-ft. obstacle is to be met, 
the following empirical rule may be 
used: Ss = 6(W/S)(W/hp.); W = 
(SsoShp./6)'/2, where W/S = wing 
loading in lbs. per sq.ft. and W/hp. 
power loading in pounds per horse- 
power. If W is limited by Ss rather 
than structural strength, the dollar 
value of an extra horsepower is 

(SsoS/6 hp.)P] per airplane 
whereas if structural strength consti- 
tutes the limitation on W, then addi- 
tional structural weight must be added 
to permit additional pay load, and the 
dollar value of an extra horsepower 
will vary from the above factor to K 
times that factor, depending on the 
amount of structural weight required. 

(B) Emergency Climb. If a mini- 
mum rate of climb C in fpym must be 
preserved with engine(s) inoperative, 
then Cmin. = excess b.hp.(n)(33,000/W) 
and W = excess b.hp. (»)(33,000/Crnin). 
Assuming Cin. = 300 fpm and n = 0.75, 
then W = excess b.hp.(0.75)(33,000/- 
300). Under these conditions one extra 
horsepower is worth approximately 


$(80P) per airplane 


VALUE OF 1 M.P.H. Cruisinc SPEED 


Cruising speed has an important 
bearing upon the economy of operation 
and the permissible pay load. The real 
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Fic. 2. Effect of cruising speed on pay | 
for a family of twin-engined airplanes 


value of these factors may be better 
appreciated by the results of an inves- 
tigation of a “family” of twin-engined 
airplanes comparable to the well-known 
DC-3, all equipped with the same power 
plant and using the same cruising horse- 
power. 

The airplane size was _ progress- 
wely increased to permit increased 
gross weight and pay load at the ex- 
pense of cruising speed. The perform- 
ance of each member of the family was 
adequate for safe commercial operation 
from the standpoint of take-off distance, 
emergency climb, landing speed, ete. 
As a result of this study, an increase in 
pay load of 200 Ibs. could be attained 
for each m.p.h. reduction in cruising 
speed (see Fig. 2). Therefore, the dol- 
lar value of 1 m.p.h. sacrificed in order 
to gain pay load by the above process 
will be 


$(200P) per airplane 


This factor of improvement in pay load 
must be balanced against the costs of 
additional air time, increased initial 
cost and maintenance because of air- 
plane size, etc. The factor ‘‘200” will, 
of course, vary with the airplane size 
and type and, hence, should be re- 
checked for conditions different from 
the above example. 


Maximum Lirr 


If a landing speed requirement V in 
m.p.h. is to be observed, 


391W/S 
L= ral = 
Lmar, 


391 

E g(KW+OWE+ Wrt+W ra) | 

The pay load KW is, therefore, strongly 

influenced by the maximum lift coef- 

ficient C (see Fig. 3). 


Lmar 


MAX LIFT COEFFICIENT — Cy 


Fia. 3. Effect of Cimaz. on pay load. 
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The BF Goodrich Hiyplane of Whe morith 
NORTHROP P-Gi “BLACK WIDOW" 


flying on all fronts with the Black Widow 


Largest and most powerful pursuit plane 
ever flown, the Northrop Black Widow 
was built to attack the enemy by night! 
But she is also being used successfully in 
daytime combat operations. She’s fast; 
she’s deadly; she’s different! Her two- or 
three-man crew put her through the most 
difficult maneuvers with the greatest of 
ease ... operate the heaviest fighter plane 
armament in the world . . . and bring her 
in to land at remarkably low speed for 
such a heavy, fast airplane. 


Many B. F. Goodrich products are now 


...and with other winning warplanes all 
over the world. Silvertown Tires, De- 
Icers, Bullet-Sealing Fuel Cells, and Ex- 
pander Tube Brakes are helping to get 
our fliers off and back! 

To the Black Widow now 
making headlines .. . and to 
her maker, Northrop Aircraft, 
Inc., B. F. Goodrich tenders a 
well-earned salute—our nomi- 
nation of the Black Widow as 
**Plane of the Month.” 
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OR MORE THAN A YEAR this new De. 
Icer has been under test for ice-removal 
efficiency . . . for service life... for perform. 
ance at high speeds. The latter test resulted 
in the approval of Type 11 De-Icers for use 
on fighter aircraft! 
The Army wanted proof that these De- 


YEAR’S SERVICE TEST PROVES SUPERIORITY 
OF B.F.GOODRICH TYPE ELEVEN DE-ICERS 
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Icers would stand up under the terrific 
speed strain—proof that De-Icers would be 
practical for fighters. A recent test gave 
them the answer. 

One of the fastest fighters, a P-61 Black 
Widow, was equipped with Type 11 
De-Icers. This airplane was operated at 


NE of the most grueling tests a De-Icer 

was ever put through took place over the 
past year. A B-24 was equipped with Type 11 
De-Icers and sent ice chasing. For over a year 
its crew looked for icing conditions and, when 
no ice was found, it was made artificially by 
special equipment on the airplane so that they 
could give the new De-Icers every chance to 
prove their effectiveness. They never hangared 
the plane during the test period . . . leaving it 
out in blinding sun, sand, sleet and rain... so 
that the De-Icers would age much more rapidly 
than normal. The airplane actually logged 380 
hours during the test. The De-Icers were in 
operation 150 of these hours. Subsequent inspec- 
tion at the factory showed they were still in 
satisfactory condition and good for many 
months’ service. 

The Type 11 De-Icer operates on the same 
principle as B. F. Goodrich De-Icers now in 
service. The greatly improved performance 
indicated by the tests above is the result of re- 
finements in design and construction briefly 
outlined at the right. If you are interested in 
more complete data on this new, more efficient 
Type 11 De-Icer, write today to The B. F. 
Goodrich Company, Aeronautical Division, 
Akron, Ohio. 


various high speeds and the De-Icers proved 
satisfactory on all counts. Army acceptance 
was granted. 

Today, after many successful years on 
transports, airliners and bombers, B. F. 
Goodrich De-Icers for fighters are in 
production. 


B.E Goodrich 
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NEw FEATURES OF THE B.F 
TYPE ELEVen DE-ICER | 
Smoothe, O8S-Section. Attachmen, edge i, thin. 
ner, Strips are “liminateg, tubes are 
reCesseq 
'mproveq ReSistance, The Fesule of ney 
all-ove, Surface Ply of SPecja] elastic fabric 
'™Proveg Tubes. SPonge filler and 
Strips have been liminated. Tubbe,; and fabri, 
have been Used More *fectively, 

Bette, Ice Remoyay. The result of MOre Chective 
tube Bements Made Practica) by the 
lighte, Material, 

Longe, Life. New De-Ice, 1NStal], With less Strain 
©n the Tubber its USefy] life, 
€ Reduceg Maintenance. Most Of the feature, Men. 
“ioneg here Ontribute to lowe, maintenance re. 
Wiremen, and COsts, 
All these refinemenr, for bette, Performance have 
been 2Ccepteg by the CAA 
4nd the Army Air Forces 
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NO OTHER BLIND FASTENER 
HAS ALL THESE ADVANTAGES 


They’re all good reasons why 
B. F. Goodrich RIVNUTS deserve 


.~ a place in your plans! 


@ Dual use—can serve as a blind rivet, as a 
nut plate for attachment, or as both at once 
@ Simple, one-piece construction ; 
@ Unusually wide bearing surface 
@ Requires very small hole 
@ Forms a compression fit 
@ Quickly installed 
@ Economical 
/ 
ef @ Ready for use as received 
er @ Wide range of types and sizes for use in 
wood, metal or plastics 
RIVNUT INSTALLATION IS SO EASY 
@ Available with key to increase torsion 


EVEN A BLIND MAN CAN DO IT! 


T 


BSS | ESS wings, ailerons, rudders, etc.; attaching fillets and fairing 


— } 2 door and window frames, access panels, insulation; light 
frames and the like; fastening panel 
board fixtures, bonding wires, BI { 
STENER, 
OF 


clips, brackets, flooring. 


resistance 


ALTHOUGH DEVELOPED primarily as a nut plate for the attach 
ment of De-Icers, Rivnuts have found many other importan 
uses in aircraft construction. Typical fastening applications 
by leading manufacturers include assembling cloth-covered 


FREE! Today, send for your 


I Rivnut is threaded on pull-up stud 2 = Rivnut and pull-up stud are placed : 
of heading tool until it touches the in holes with Rivnut head firmly against Arig : 
Data.’’ Gives full facts—Rivnut 
anvil. and at right angles to, the work. 


sizes, grip ranges, weights, 
strength, etc. For yours, just 
write to The B. F. Goodrich 
Company, Aeronautical Divi- 
sion, Akron, Ohio. 


BE Goodrich 
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3 A squeeze on the tool lever re- 4 When pull-up stud is removed, the 
tracts the pull-up stud slightly, causing Rivnut can be used as a nut plate. 
a lateral bulge upset of the Rivnut. 
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TELLURIUM COPPER 


Naturally, an alloy that combines 
all these features has found many 
uses in the aeronautical industry 
(for the manufacture of small 
contact pins or inserts in multiple 
contact assemblies)...in Electri- 
cal, Radio, Communications and 


—Incorporated— 
Waterbury, Connecticut 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


This is the Chase Network —handiest way to buy brass 


similar applications, as well as in 
the welding and cutting torch tip 
field. 

Fullinformation on this unusual 
alloy, developed and patented by 
Chase Brass & Copper Co. is, of 
course, available on request. 


BRASS & COPPER CO. 


INDIANAPOLIS f¢ MINNEAPOLIS PHILADELPHIA SAN FRANCISCO 
KANSAS CITY, MO. T NEWARK PITTSBURGH SEATTLE 
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MILWAUKEE NEW YORK ROCHESTER f WASHINGTON f 
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Up to the minute Hyatt engineering help is at tary 

- in su 
your service for the solution of immediate or a. 
future bearing design problems. landi 
chars 


Half a century ago, industrial designers first 
began to eliminate friction in their machines 
and equipment. Hyatt Bearings with spirally 
wound rollers became the accepted standard 
with resulting increased machine capacity, im- 
proved performance and lengthened service life. 

Portrait of an early Hyatt family group appears 
at the top—many of these types are still in use— 
doing a superb job. 


Several newer types of Hyatt Bearings match a 
today’s modern conception of super-precision— Ws 
all are especially designed for the job to be done. rhe 
Lower group illustrated includes Hy-Load Bear- inter 
ings, Super-charger Bearings, Aircraft Engine a 
Bearings, Solid Roller Junior Bearings, Indus- 
trial Inch Bearings and Dual Purpose Spher- costs 
angular Bearings. Further information on any sura 
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type for your specific purpose gladly furnished. pat 
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The dollar value of an increase of 0.10 
in 18, therefore, 


per airplane 
Similar factors may be easily derived 
for the effect of landing speed and wing 
area. Effect of 1 m.p.h. increase in re- 
quired landing speed is 
$((2V,SC ‘391)P | per airplane 


and 1 sq.ft. increase in wing area is 
/391)P | per airplane 


VerticAL Tain AREA VERSUS WING 


AREA 


Experience has shown that, if the ver- 
tical tail area is only large ‘enough to 
provide slight directional stability, then 
the stalling characteristics of the air- 
plane will be unsatisfactory and mini- 
mum speed landings at Vz, will not be 
practical. Landings will be made at 
somewhat higher speeds, Vz + AV, 
at which condition the airplane will feel 
safe to the average pilot. The amount 
of wing area AS which is wasted by in- 
ability to make minimum speed landings 
is equal to 


(S — AS)/S = [(Vz + AV)/ViI? 


AS = (1 + v2) 
L 


The dollar value of this effect is 


(284 rr imes ~| 
( 2S per airplane 
Vi 391 


It may be desirable to increase the ver- 
tical tail area, perhaps at the expense 
of wing area, in order to effect the best 
compromise and the lowest (normal) 
landing speed. This principle also af- 
fects the gliding speed as well as the 
landing speed. Increased vertical tail 
area will permit slower, steeper glides 
and shorter distances to land over an 
obstacle. The vertical tail area should 
always be considered as complemen- 
tary to the wing area and maximum lift 
in such problems, because it is really 
the combination that determines the 
landing speed and other low-speed 
characteristics. 


LONGITUDINAL CONTROL AND TRIM 


The problem of providing satisfactory 
longitudin: ul control and trim is an aero- 
dynamic consideration involving many 
interrelated variables such as control 
forces, static stability, c.g. range, and 
flap characteristics. It is also an aero- 
economic consideration, for operating 
costs are involved in the safety and in- 
surance rates resulting from the degree 
of stability, quality of pilots required, 
ground time required to check and ad- 
just c.g., weight and drag involved in 
providing stability and trim, good will 
and confidence of operators, etc. These 
Many considerations should be evalu- 
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GUIDING 


FOR Vg =!40 Veta 


Fia. 4. 


Longitudinal trim range required. 


ated and balanced for the particular 
operation in question. 

The following development provides 
a simple means to compare the effect 
of the aerodynamic factors involved. 
Three conditions will be treated— 
namely, (a) longitudinal trim range, (b) 
stick forces for maneuvering, and (c) 
stick forces for landing. 

There are, of course, many important 
factors (other than those shown below) 
to be considered in a quantitative evalu- 
ation of these conditions, such as slip- 
steam effects, odd down-wash effects, 
nonlinearity of the derivatives, ground 
effect, etc. However, the following rela- 
tions indicate the relative effects for 
qualitative studies. 


Longitudinal Trim 

The limits of trim range required are 
usually from high speed with rearward 
c.g. to flaps-and-gear-down-glide with 
forward ¢.g., as shown in Fig. 4, a plot 
of Cy vs. C, from wind-tunnel tests. 
Longitudinal trim range required = 


ACy= — (1) + (2) + (8) “Si + (3). 


ACy = (Curr + Ac.g.) + 
AC MF 
where 
= dCy,/dC,, the static sta- 


bility with rearward c¢.g., 
flaps up 
Ac.g. = e.g. range desired in per 
cent M.A.C./100 
ACyr = change in pitching moment 
coefficient due to flaps 
and gear 
Cre = Cine " since the gliding 
speed is normally 140 
per cent of the stalling 
speed 
The effects of static stability, c.g. 
range, and high lift flaps are clearly 
shown. These factors should be bal- 


16 Mantuve® 


TRIMMED 


Fic. 5. 


Pitching moments for maneuvers. 


39 


anced against the proposed method of 
trim and the operational factors in- 
volved. 


Elevator Stick Forces for Maneuvering 
If the airplane is trimmed at Cz, it 
requires successive increments of Cz, 
to produce pitching accelerations of 1g, 
2g, ng, etc. (see Fig. 5). The elevator 
stick forces required to produce these 
accelerations will then be 
elevator stick force = 
(elevator hinge moment) F/HM 
= (CrgS.C.)F/HM 
Cr = Crg& = 
C, for ng, C, = 


Che de Crs 
+e (Cu,p + Ace.) 
nCz 

elevator stick force = 

Che de 


‘HM 


xX (nW/S)S.C, 


for ng maneuvers where 


F/HM = stick force/hinge moment or 
mechanical advantage of 
control system 


Ch = elevator hinge moment coef- 
ficient 

q = dynamic pressure at man- 
euvering speed = (W/S)/- 
C1, 

S.,C. = elevator area and chord, re- 
spectively 

a’ = local angle of attack at tail 


= (da/dCz)winghl — 
(de/da)C, | 


i) = elevator deflection angle 
from trim position 
C ( = —, ( = 
qCu and C,, = aC (wine) 


The above equation shows 2 effect 
of aerodynamic balance, static stability, 
c.g. range, mechanical adv antage, etc., 
and provides a simple check on the 
maneuvering control forces. 


Stick Force for Landing 


If the airplane is trimmed at 140 per 
cent V, (which is approximate; 
Cinaz,/2 See Fig. 4), the stick force re- 


quired to stall will be 


elevator stick force = 


F 
= (Chae? + Cry C 


F 
HM 


W/S... F 
Cua + ACE. | 2 


The similarity between the above equa- 
tion and the maneuvering equation will 
be noted. If the various ‘factors remain 
constant, the stick-force-per-g-for-ma- 
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designs for lack of 


a SMALL electric 
switch 


sees of its unusually small size and light 
weight, its lightning-fast snap action, and its long life, 
the G-E Switchette is becoming more and more popular 


with designers for circuit control where space is at 
premium. 


Switchettes are available in ratings up to 10 amperes at 
24 volts d-c (230 volts a-c). They are provided with solder: 
lug terminals for wiring. They meet government specifica 
tions covering corrosion and vibration resistance, and 
operate at altitudes up to 50,000 feet and in ambient 
temperatures from 200 F to —70 F. 


More than 200 modifications have already been de- 
veloped.to meet special circuit requirements and to fit into 
special mechanical arrangements. Dimensions, operatin 
characteristics, and ordering directions for standard 
Switchettes and many typical modifications are given in 
our new catalog, No. GEA-3818C. For your copy, mail 
the coupon. If you don’t find the forms you need in t 
catalog, our engineers will be glad to work with y 
adapting Switchettes to meet your requirements. 


GENERAL @ ELECTRIC 


@ Here's an inside view of the tiny, versatile G-E 
Switchette, enlarged to show you the double-break 
contact construction, which makes possible many 
ingenious wiring arrangements to solve tricky circuit 

* problems. This is a standard form for controlling one 
normally open and one normally closed circuit. 
Variations of this arr t are availabl 


to 
provide control of a single circuit, either normally 
open or normally closed. Other modifications include 
a form for simult sly 


pening two circuits and 
closing one, or vice versa; also single-break forms 
for more sensitive operation. 


Switchettes fit right into 
applications like these 
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Automatic contrat of ‘tem- 


FOR YOUR 
CONVENIENCE 
we also , 
SWITCHETTES in many 
widely used control 
devices 


ee devices shown here, all adaptations 
of the Switchette, were developed for the electric 
controls that we build for all types of planes. 
They are ready for your use. Many others, 
such as push-button stations, timers, and other 
types of limit switches are available. For con- 
venience and saving of time, you can use 
these devices in your electric control systems 
without modification. 


L 


Our engineers will be glad to help you in 
applying these devices or in working Switchettes 
into your own designs. Whichever way you use 


GENERAL ELECTRIC COMPANY, Section B676-151 


‘ Schenectady 5, New York 
them—in our standard devices or in your own 


designs—you’ll find that G-E Switchettes save 
space and give you compact, dependable con- 
trol in important circuits. General Electric Com- 
pany, Schenectady 5, N. Y. 


Please send me Bulletin GEA-3818C. | want dimensions, 
ratings, and operating characteristics of Switchettes. 
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Buy all the BONDS you can— 
Mee and keep all you buy. 
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wre switch operates on perature is prov 
jal as small as twe device—o bellows-operated 
inches of water pressure. A thermostat which actuates a 
witchette is the basic con- Switchette.: 
operation. Center: Enclosed form with extended 
plunger. Right: Smell, roller-operated limit switch. 
| 
in pairs in this compoct ed. by came in this 12- 
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OF WAR AND PEACE! | 


These fittings don’t look deadly, do they? But be- 
cause they are indispensable to virtually every unit 
of the nation’s mobile fighting machines—whether 
on land, sea, or in the air—they are as effective 
equipment as exists in the war! 


Throughout the war, the four plants of The 
Weatherhead Company have produced these vital 


Look Ahead with €> 


Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 
Manufacturers of vital parts for the automotive, aviation, 
refrigeration and other key industries. 
Plants: Cleveland, Columbia City, Ind., Los Angeles 
Canada—St. Thomas, Ontario 


parts at the rate of more than a million a day—and 
will be prepared to devote their entire facilities 
to peacetime production in many fields when the 
Day of Victory comes. 

FREE: Write on company letterhead 
for “Seeds Of Industry’ —a history of 


The Weatherhead Company, its many 
facilities and diversified products. 
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neuvering is equal to twice the stalling- 
stick-force or approximately equal to 
the landing-stick-force (due to the in- 
creased elevator deflection required to 
overcome ground effect). 

When the above aerodynamic factors 
are taken into consideration and _ bal- 
anced against the economic factors of 
timesaving, weight, performance, etc., 
the best combination of design features 
may be evolved for a particular set of 
operating conditions. 


SAFETY 


The problem of aircraft safety may 
be approached from the statistical ree- 
ords of accidents and their causes. 
These records provide the basis for the 
probability of similar accidents occur- 


ring in the future from the same causes 


or combination of causes. 

Total accident rate in airplane opera- 
tion = A crashes in 1,000,000 hours of 
flying. 


Crashes due to weather =a% ofA 
Crashes due to radio failure = b%of A 
Crashes due to pilot judgment = c% of A 
Crashes due to collision =d%oilA 
Crashes due to miscellaneous = e% of A 
Crashes due to engine failure = f% of A 
Crashes due to structural fail- 

ure = 9g%olA 

Total 100% of A 


Probability of a crash due to weather 
= aA crashes/hour. 
Probability of a crash due to radio 
failure = bA 10~* crashes/hour. 
Probability of a crash due to 
cause = mA crashes/hour. 
Probability of a crash due to all 
causes = (a + Ob +....)A 107 = 
A 10-6 


AERO-ECONOMICS 


portional to (mA 10~*)(1 + nA 10>*). 
The saving in insurance rates for an air- 
plane whose gross weight is limited to 
satisfy conditions I and II simultane- 
ously is extremely small, never equalling 
the loss sustained by reduction in pay 
load, because the insurance rates are 
based upon the true relative safety as 
determined by probability and statis- 
tics. This being the case, the customer 
and the operator would both prefer to 
take advantage of the increased pay load 
(and reduced rate per ton-mile) result- 
ing from deletion of condition II as 
simultaneous with I. 

Many other examples of such safety 
requirements may be cited. An aero- 
economic approach to such problems 
seems desirable to insure that the best 
overall solution is attained from the 
standpoint of customer, operator, and 
aircraft industry in general. Statistics 
may show that the time-honored philoso- 
phy of designing for concurrence of 
unrelated events makes such a minor 
difference in the true safety of aircraft 
that a sacrifice in weight empty, pay 
load, or operating efficiency is not 
justified by the small gain in safety. 
Great improvements in safety may be 
attained by attacking, first, the indi- 
vidual causes for accidents. When these 
primary causes have been reduced to a 
point where the secondary effects be- 
come worthy of attention, then the lat- 
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ter should be considered. Such a ra- 
tional approach will lead to the greatest 
progress in design and operation and the 
greatest benefit to the users of aircraft 
transportation. 


100 Hours SavinG BETWEEN ENGINE 
OvERHAULS 


The operating cost due to overhauling 
engines is $7 per airplane. An in- 
crease of 100 hours between engine over- 
haul periods (say from 500 to 600 
hours, a 20 per cent increase) would, 
therefore mean savings of 


$(T)(£) (0.20) per airplane 


OTHER SAVINGS IN SERVICE AND 
MAINTENANCE TIME 


Several factors are involved in such 
problems: (a) accumulative cost of 
man-hours plus overhead, (b) revenue 
lost by disability of airplane = 
$(KWVR/2,000) per hour per airplane, 
(c) tactical loss in military operations is 
of great importance, (d) value of addi- 
tional airplanes required to maintain 
schedules. Because of the specific na- 
ture of such problems, it is difficult to 
generalize, but an approach is usually 
made from statistical data, from which 
the factors may be evaluated approxi- 
mately by a consideration of the per- 
centage costs and probable savings. 


SUMMARY OF FAcToRS 


Pound of weight empty 

Gallon of reserve fuel 

Pound of drag 

Unit of specific fuel consumption / 

Unit of propeller efficiency \ 
AK = A(SFC/n)(D/L)(range/- 

375) (range/max. range) 
Savings in ground time 


= $(RNV/2,000) per airplane 
$(6P) per airplane 
$(AKWP) per airplane 


erash from simul- (a) Direct fuel cost saving 
aneous unrelated causes is (mA 10~*) X (b) Reduced engine service cost 
(nA 10~4) erashes/hour, a second order 


$(Ab.hp./b.hp. X fuelcost) per airplane 
$(factor X eng. serv. cost) per airplane 


Ora (ec) Inereased pay load $(AW -P) per airplane 
effect when compared to (mA 10~*) for Ab.hp./b.hp. = nAT¢/(Ts — 
a single cause. It is readily seen that 
only -a slight improvement in safety is AW;/W, = (Ab.hp./b.hp.) — 
gained by designing for concurrence of AT,,/T 
unrelated events. In spite of this fact, One extra horsepower 
there are numerous examples of desig 
le (a) Take-off hp.) P per airplane 
requirements based on the simultaneous $(80P) per airplane 
occurrence of two or more unrelated 1m.p.h ‘ailenda e in (design) cruising ; 
spe $(200P) (see text yer airplane 
As an example of the above situation, speed 3(200P) (see text) 
suppose that a requirement for take- Increase in maximum lift coefficient ‘ ais 
= 0.10) $(0.10(V,28/391)P yer airplane 
off-over-an-obstacle must be met which (AC = 9-1 P 
states that the gross weight should be Vertical tail area versus wing area $| 28( = YL Lmare per airplane 
limited by the ability of the airplane to Vi 391 
satisfy both of the following conditions 1 m.p.h. increase in required landing 
condition I—engine speed | per airplane 
ailure when take-off speed is reached; 1sq.ft.increase in (landing) wingarea /391)P per airplane 
airplane must clear. Safety and probability . see tex 


The limitation on gross weight, im- 
pose by such requirement, causes a 
reduction in pay load amounting to a 
dollar value of $(AKWP) per airplane. 


Maintenance and service costs \ 


CONCLUSIONS models already developed, it will indi- 


cate methods for improving the utility. 


The effect on insurance rates will be 
based upon the probability of accident 
if condition I or II occurs separately or 
if both I and II occur simultaneously. 
Insurance rate (condition’ I only) is 
proportional to (mA 10~*). Insurance 
rate (I and II simultaneously) is pro- 


It is believed that the principle of 
Aero-Economics, founded upon rational 
considerations of aircraft design and 
operation, should form the basis for 
many aircraft development activities. 
When used on new designs, it will lead 
to maximum utility. When applied to 


When considered as a means to aid in 
the formulation of regulatory require- 
ments, it may suggest the wisest regula- 
tions for the common welfare. When 
applied in general, it will direct the way 
toward greater progress for the aircraft 
industry. 


A combination of distinct advantages made Plastiply 
the material of choice for fuselage panels on the Army’s 
new R-6 helicopter. This phenolic laminate, produced 
by the Plymold process, saves weight, will not corrode, 
insulates, and lends itself to the automotive-assembly- 
line technique of mass production. 

Molded to exact shapes and finished complete, with 
the exception of drilling holes for fasteners, these Plas- 
tiply panels not only speed up production, they also 
facilitate quick inspection of any part of the ship. The 
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The R-6 helicopter produced by Nash- Kelvinator 


of Detroit. The large picture shows Plastiply 
fuselage panels. 


ait-lock fasteners which secure them to the frame per- 
mit instant removal. 

Industrial designers and engineers will find that Plas- 
tiply offers a wealth of opportunities for that imaginative 
play necessary to the creation of new post-war products 
or the improvement of established lines. This versatile 
plastic can be molded into any shape or compound curva- 
ture in almost any size you desire. Our engineering 
department will gladly codperate in the solution of any 
special problems you may have. 
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- The Correlation of Aircraft Take-Off and 
anding Characteristics with Airport Size 


INTRODUCTION 


E HAVE BEEN BUILDING and using 
Wie with varying degrees of 
success since 1903. It seems, however, 
that we have never been completely 
happy about them. It is surprising 
after all these years that the apparently 
simple question—‘‘How big is an air- 
port?”—has never been answered to 
everyone’s satisfaction in spite of the 
continuing program of investigations 
and studies of the subject. 

In the “good old days’ we chased 
the cows out of a reasonably smooth 
pasture or flew out of race-track ovals, 
and fatal accidents were more or less 
expected. As the novelty wore off, how- 
ever, it occurred to us that flying could 
be made reasonably safe, and, among 
other things, the size of airports began 
to receive serious consideration. We 
even found it possible, jn many cases, to 
dispense with the familiar high-tension 
wires. With heavier and faster air- 
planes came the need for paved run- 
ways of greater and greater lengths, and 
it was found necessary to limit the 
heights of structures in the surrounding 
areas. This has required bigger and 
bigger bond issues, and it has become in- 
creasingly difficult for many municipal- 
ities to locate usable airport sites. A 
square mile of reasonably level ground 
with no dangerous obstructions within 
two miles of its boundaries adds up to 
something like 20 square miles and many 
millions of dollars. Thus, the necessity 
of determining how small airports can 
safely be has become extremely critical. 
It is a most complex problem and re- 
quires for its solution a practical bal- 
ancing of many factors, chief of which 
are operating safety, economies, and the 
topographic limitations in many local- 
ities. Essentially, airport dimensions 
need only be adequate to insure reason- 
able safety. 

One of the numerous approaches to 
this problem was undertaken by the 
Technical Development Division of 
the Civil Aeronautics Administration 
early in 1936. Four years later the 
final report, “The Correlation of Air- 
craft Take-Off and Landing Character- 
istics with Airport Size,” by A. L. Morse, 
was completed. Although the report 
bears the name of but one author, it 
represents the continuous efforts of sev- 
eral groups of individuals who were con- 
cerned with the various phases of the 


Presented at the Air Transport Session, 
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problem. 
actual performance characteristics had 
to be developed; the collection, sifting, 
and analysis of vast quantities of data 


Suitable means for obtaining 


were required. Since this investigation 
was originally undertaken to aid the 
Administration in connection with its 
airport planning and regulatory activi- 
ties, the results were not published. 
Recently, however, and as a result of 
continued requests from the industry, 
the report has been released for general 
distribution. The statements and con- 
clusions contained therein are not in- 
tended to have any regulatory signifi- 
cance; nor do they express the general 
airport policy of the Civil Aeronautics 
Aeronautics Administration. The re- 
port does present factual data and a 
suggested use of that data for correlat- 
ing airport dimensions with the per- 
formance characteristics of airplanes. 

The purpose of this paper is to re- 
view that report and to offer suggestions 
that it is hoped may prove helpful in the 
final attainment of a satisfactory solu- 
tion to this highly controversial prob- 
lem. 


SUMMARY OF REPORT 


The report presents a method for 
correlating the take-off and landing 
characteristics of any airplane with its 
airport dimensional requirements. This 
method is then applied to several repre- 
sentative airplanes, and the dimensions 
for four classes of airports are deter- 
mined. 

The primary assumption upon which 
this method is based is that airport 
dimensions should be determined from 
performance characteristics that result 
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from the normal operating technique of 
a large number of experienced pilots. 
Thus it is assumed that pilots who have 
acquired an appreciable amount of 
time in a particular airplane will have 
come to operate that airplane in a reas- 
onable and safe manner and that air- 
port dimensions determined on this 
basis will not be excessive. 

The determination of airport di- 
mensions as included in this method 
involves the consideration of meteoro- 
logic conditions likely to be encountered 
and the application of general require- 
ments to the specific characteristics of 
the airplanes in question. 


GENERAL DIMENSIONAL STANDARDS 


The general dimensional standards 
were determined through an analysis of 
some 480 take-off and landing accidents 
involving all types of aircraft. This 
indicated that runways should be long 
enough to permit aircraft to roll to a 
stop if an engine failure occurs as the 
wheels leave the ground, that reasonably 
smooth and unobstructed surfaces 
should be provided on either side of the 
runways to allow for uncontrolled swerv- 
ing from the original flight direction, 
and that obstacles in areas surrounding 
the airport be limited in height to pro- 
vide reasonable clearance for climb-out, 
approach, or emergency turn pro- 
cedures. 


Meteorologic Considerations 


The qualifying meteorologic consider- 
ations involve flight operations on hot 
summer days. At such times tem- 
peratures and barometric pressures 
combine to effectively raise the air- 
port’s “atmospheric” or density al- 
titude several thousand feet above its 
geographic elevation. Analyses of ther- 
mograph and barograph records cover- 
ing several seasonal cycles indicate that, 
at sea level, airport dimensions should 
aes for a density altitude of 3,200 
t. 


Performance Characteristics 

The performance characteristics as 
determined by normal day-by-day oper- 
ating technique were obtained photo- 
graphically. Thus, space-time records 
involving eight representative models at 
various airports and at various eleva- 
tions were obtained. 

In recording normal flight operations, 
no restrictions were imposed upon the 
piloting technique. In fact, the pilots 
were not always aware that photogaphs 


4) 
> 
4 
| 
per- 
las- 
tive 
ucts 
tile 
rva- 
ing | 
any 
\ 
| 
N 
: 


46 AERONAUTICAL ENGINEERING 


This is the seventeenth of a series of statements by aviation’s leaders on THE SHAPE OF FLYING TO 


REVIEW—DECEMBER, 1944 


“There can be Aviation Jobs for All” 


says ALFRED MARCHEV, President, Republic Aviation Corporation. 


| CLAIM THAT THERE CAN BE JOBS FOR ALL who want to 


stay in aviation after the war—if, as I believe, condi 
tions at Republic Aviation are typical of the field in general. 
“For, (1) The aircraft industry sub-contracts about halj 
of its output to suppliers in other industries which will be 
returning to normal production . . . so the plane industry’ s 
own innate capacity is not 100,000 planes a year but 
closer to 50,000, (2) Work can be cut from 58 hours to 40 
...@ further reduction of at least 30% in output. (3) About 


As Mr. Marcheyv says, great opportunities for full employ- 
ment in aviation lie ahead if aviation merchandises its post- 
war plans. And perhaps the first place to merchandise these 
plans is to the “test pilot” market of U. S. citizens who 
are always ready to buy progress whenever they see it in 
business or in private liv ing. 


25% of Republic's employees will voluntarily return to 
other occupations after the war. 

“For these reasons, we hope that Republic will be abl 
to maintain full employment with only 20% of its present 
annual sales volume. 

“But, employment figures will not work for us unless we 
work for them. If we put into merchandising all the brains 
and energy we have put into war production, no aircraft 


plant, or anybody who wants to work in one, need be idle.” 


This is the market aviation thinks of when it thinks 
of the more than a million TIME-reading families— 
who are America’s best prospects for planes and air travel- 

whose positions in American business make them the natural 
national vanguard for any programs aviation may set up—who 
vote TIME their favorite magazine 7 to 1 over the runner-up. 


Believing that the ideas of aviation’s leaders are always of interest to the aviation industry, 


TIME here gives them wider circulation 


in the name of 
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COME, 


obtained during normal operating pro- 
cedure. A curve that averages the points 
would result in airport dimensions that 
would accommodate only 50 per cent 
of the normal landings. 

The airport requirements for air- 
planes still in the design stage or for any 
airplane whose normal operating char- 
acteristics have not been obtained from 
photographic space-time records can be 
obtained from the recorded character- 
istics of similar type airplanes. To ac- 
complish this, the optimum performance 
of both the proved and unproved air- 
planes are computed using a standard- 
ized, and therefore comparable, method 
of computation. The ratios of re- 
corded to computed values, termed 
“spread coefficients,’ are then applied 
to the computations for the unproved 
airplane to determine its normal operat- 
ing characteristics. This method was 
applied to three additional models. 

Thus, the methods outlined above 
were applied to the photographic records 
to obtain the take-off and landing paths 
of eight representative models as fol- 


Photographie flight path recording equipment used to obtain space-time records of aa 
I I : : we I lows: 
‘ take-off and landing characteristics. 
Model A—Aeronea K 
were being taken. As would be ex- 9000 Model B—Fairchild 24 
pected, this procedure results in con- EACH POINT | Model C—Howard DGA-S8 
siderable divergence between individual 8000] REPRESENTS A ry Model D—Lockheed 14 
g 
records, and a large number of observed SEPARATE LANDING pi | Model E—Boeing 247-D 
data are required to define performance 7000 cons Model F—Douglas DC-2 
curves in an adequate manner. Ex- < a. Model G—Douglas DC-4 
perience in this connection has indicated & 6000 - = Model H—Douglas DC-3 
that for each airplane approximately Al These. tozett a, Geniaie led 
should include (a) 30 normal take-offs | ay it 
: 1 30 normal ‘ # ; at three widely 5 ee eet classes of airports, are shown in Fig. 2 
and 30 normal landings at three widely 4000} SEA LEVEL AIRPORT and invals 
landing rolls. In addition, and for at = 3000 Tabl 1 ‘ists th 
least one air transport type, 30 instru- z ~ 
bl. ment approaches with the pilot under © 2000 in Fig. 2. 
| the hood should be obtained. of in 
ent j Because of certain contingencies that 1000 = a No take-off flight ae By olve 
arose during the progress of the in- ote is 4 partial loss of power are shown in Fig. 
vestigation, it was not possible to ob- 2. 
we tain that number of records for each pilot's 
ins The 560 records that were obtained, LANDING SPEED-(M PH) actua y 
aft however, were so distributed that the are somewhat doubtiul. 
normal operating characteristics of one ‘Fic. 1. Photographically recorded land- _- cant, however, that during normal opera- 
model at various altitudes and the sea ing speeds, DC-3. tions the air speeds that correspond to 
level characteristics of four other models 
were reasonably determined from the ' DISTANCE —_ START OF TAKE-OFF - FT. 
OBSERVED PERFORMANCE CHARACTER- 3 50 A 
ISTICS wi is! 
4 0 a = 
_ The observed performance character- CLASS 4 CLASS CLASS —— RUNWAY LENGTHS 
istics included unstick distance, un- TAKE-OFF 
stick speed, distance to climb to 50 and 
100 ft., distance to descend from 100 and 
50 ft. to contact, contact speed, and 10 2000 ENO 9000 10900 
braked ground roll distance. Those 1150 DI CIE GEH | | _[HINSTRUMENT 
data were corrected to zero wind and to 
plotted against altitude. 1e resulting pA -- STACLE LI 
curves did not average the points but al INSTRUMENT LANQING! | 
defined the conservative boundaries | ——runway LENGTHS 
of their envelopes. It is believed that LANDING 
this procedure will obtain airport di- nee 
mensions that will safely accommodate FLIGHT PATHS REPRESENT HOT. 
all normal day-by-day take-offs and WEATHER OPERATION AT SEA LEVEL 
landings. Fig. 1 illustrates the method rs 
employed in plotting the recorded char- 


acteristics and the divergence of values Fic. 2. Airplane flight paths and recommended airport dimensions. 
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TAKE-OFF 


AND LANDING 


TABLE 1 


Class of Airport 
Runway length (ft.) 
Obstacle zoning ratio 
Obstacle zoning ratio (instrument approach) 


the take-off distances, which are shown 
in Fig. 2, are the speeds for minimum 
power. This favors the possibility of 
continued flight in the event of a partial 
loss of power during the take-off. 

With further reference to Fig. 2, air- 
plane Model A was selected to determine 
the requirements for Class I airports 
because its performance was less favor- 
able than others of the lower powered 
private-owner types. The flight paths 
of air-carrier type models F, G, and H, 
on the other hand, are such as to re- 
quire greater runway lengths and more 
drastic obstacle limitations than any 
of the other models considered. These 
determined the requirements for Class 
[V airports. Intermediate values for 
Class II and Class ITI airports were ar- 
bitrarily chosen. 

Through necessity, the normal oper- 
ating characteristics for Model A had 
to be determined through the applica- 
tion of spread coefficients rather than 
directly from observed data. However, 
the characteristics of a similar type air- 
plane were well defined by photographic 
records. It is of particular interest to 
note that for Model H, photographic 
records of 102 take-offs, 106 landings, 
and 31 instrument approaches were ob- 
tained. 


RECOMMENDED RuNWayY LENGTHS 


The recommended runway lengths 
for Class I and Class IV airports are 
sufficient to permit the airplanes in- 
volved to brake to a stop if the engines 
fail as the wheels are just leaving the 
ground and their obstacle limitations 
provide reasonable clearances for climb- 
outs and approaches. In a_ similar 
manner, Class II airports will safely 
accommodate airplanes similar to Model 
B and airplanes whose normal operating 
characteristics approximate the re- 
corded performances of Models C, D, 
and E would use Class III airports. 
When operated by experienced pilots 
the take-off speeds for all airplanes con- 
sidered correspond to the speeds at 
which level flight power requirements 
are a minimum. 

To allow for uncontrolled swerving 
from original flight paths, the report 
recommends that between parallel run- 
ways—or from a runway to the boundary 
of the airport; or from a runway to any 
area occupied by buildings, parked air- 
craft, or automobiles—the following 
distances be provided: 

Class I airports—150 ft. 

Class II airports—300 ft. 
Class III airports—450 ft. 
Class IV airports—600 ft. 

As previously stated, the flight paths 
shown on Fig. 2 apply only to sea-level 
airports and were largely derived from 
the photographic records. However, 
since the normal operating character- 
istics at various altitudes were recorded 
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for but one of the eight airplanes con- 
sidered, it was necessary to determine 
the effect of elevation on airport di- 
mensions through the application of 
aerodynamic theory. In so doing it 
was assumed that airplanes using Class 
IV airports would be equipped with 
superchargers but that the power of the 
airplanes operated on Class I, IT, and IIT 
airports would be reduced at higher al- 
titudes. Thus, suggested runway 
lengths and obstacle zoning ratios for 
elevations up to 10,000 ft. and assuming 
no wind were so determined. A com- 
parison of the computed values for 
Class IV airports at various elevations 
with the requirements for airplane H, 
as determined entirely from recorded 
data at various elevations, indicated 
that in this case the computed values 
are conservative by approximately 3 
per cent. 


DIRECTIONAL REQUIREMENTS 


No matter how many runways are 
provided, dimensions in the direction of 
at least one of them must provide for 
zero wind conditions. However, it ap- 
pears practical to reduce the dimensional 
requirements for the remaining run- 
ways to allow for the beneficial effect of 
winds on take-off and landing character- 
istics. Since this would result in an 
appreciable saving in cost, an analysis 
of this possibility is presented as an ap- 
pendix to the report. 

In this analysis prevailing winds are 
not considered. Instead, the recom- 
mended reductions in runway lengths 
and obstacle zoning ratios are intended 
to provide for any wind and involve two 
assumptions: first, that the use of any 
runway will be abandoned whenever the 
velocity and direction of any wind re- 
sult in a cross-wind component (Vc) 
which approximates 10 m.p.h.; second, 
that its use will be abandoned when- 
ever its longitudinal wind component 
(V_,) is less than the wind velocity 
used in determining its dimensions. 

It immediately is recognized that for 
any airport arrangement winds that 
roughly bisect the angle between any 
two adjacent runways can attain veloc- 
ities that result in dangerous cross- 
wind components for all of the runways. 
This possibility may require considera- 
tion of prevailing winds in certain local- 
ities. However, to cover various pos- 
sible runway arrangements, the report 
considers the effect of general wind con- 
ditions on the dimensioning of airports 
having two, three, and four runway 
directions. 


Two Runway Directions 

Where two runway directions are 
concerned, it first is assumed that the 
angle between the cross runway and the 
zero wind or long runway will not be less 
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than 60°. On this basis, and if the air- 
port dimensions in the direction of the 
cross runway have been determined so 
that they will safely accommodate 
flight operations with at least a 10 
m.p.h. longitudinal wind component, 
it may be used whenever winds that are 
roughly at 90° to the long runway at- 
tain velocities that appreciably exceed 
10 m.p.h. The main runway can be 
used ‘until its cross-wind component 
appreciably exceeds 10 m.p.h. With 
only two runway directions, a wind that 
bisects the larger of the two angles of 
runway intersection and which ap- 
preciably exceeds 12 m.p.h. will result 
in serious cross-wind components for 
both runways. Three runway direc- 
tions will relieve this situation. 


Three-Direction Airports 


In the case of three-direction air- 
ports, it is assumed that the angle be- 
tween one of the cross runways and the 
main runway will not be less than 60°. 
It further is assumed that the angle be- 
tween any two adjacent runways will 
not be less than 50°. On this basis the 
angle between any two adjacent run- 
ways will not exceed 80°, and a wind 
that bisects that angle would have to 
attain a velocity of 20 m.p.h. in order 
to result in serious cross-wind compo- 
nents for all runways. If a three-direc- 
tion airport is arranged in this manner 
and if both cross runways safely provide 
for operation with longitudinal wind 
components of at least 10 m.p.h., opera- 
tions may be transferred from the long 
runway to one of the cross runways 
whenever winds that appreciably exceed 
15 m.p.h. cross the long runway at an 
angle of approximately 45° or whenever 
winds greater than 10 m.p.h. cross the 
long runway at roughly a 90° angle. 


Four-Direction Airports 


In considering a four-direction air- 
port, it is assumed that the angle be- 
tween any two adjacent runways should 
not be less than 35°. This can result 
in a maximum angle of 75° which, if 
bisected by winds in excess of 20 m.p.h. 
will result in a serious cross-wind com- 
ponent (Vc) on all runways. With a 
four-direction airport arranged in this 
manner, one of the three cross runways 
will make an angle of from 70° to 90° 
with the long runway and can be di- 
mensioned for a longitudinal wind com- 
ponent (V;) of 10 m.p.h. This will be 
referred to as the first cross runway 
and will be used whenever winds that 
exceed 10 m.p.h. are roughly at right 
angles to the main runway. The re- 
maining two cross runways, referred to 
as the second and third cross runways 
however, may be further reduced so that 
at least a 15-m.p.h. longitudinal com- 
ponent (V,) will be required to make 
their use safe. Either of these may 
then be used until their longitudinal 
wind components are less than 15 m.p.h. 
at which point operations may be 
transferred either to the long runway or 
to the first cross runway, since their 
longitudinal and cross-wind components 
will safely permit their use. It is of 
interest to note that, if a four-direction 
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iy SKY WAY SERVICE STATION || 


Self-Acting Variable Pitch Propeller 
Means Wider Horizons for Private Flyers 


Thanks to the unique Aeromatic Propeller, private 
flyers of tomorrow will have “new wings”... wider 
horizons. With Aeromatic, you can use shorter fields 
or strips for takeoff or landing . . . cruise farther 
and faster per gallon of fuel. That means greater 
range ... more places to come from and goto... 
more get-up ... more go... more fun. 


Aeromatic gives you those things by giving you 
variable-pitch performance every foot of the way 

. » and giving it automatically. At all times, from 
start of your take-off run to the end of your landing 


run, Aeromatic knifes through the air with just the 
right pitch or size of bite .. . gives you peak engine 
performance with each revolution. 


Completely self-contained and self-acting, controlled 
by natural forces, Aeromatic Propeller requires no 
instruments . .. no controls . . . nothing additional for 
the pilot to watch or do. Used today for military air- 
craft from 100 to 450 HP, Aeromatic will soon be 
available for your private plane. Meanwhile, engi- 
neering and performance data are available to you 
and to manufacturers. Don’t hesitate to write. 


The Propeller with a Brain for Tomorrow's Plane 


Air Controlled 


Licensed under patents of 


Woe PERS Co., Inc., Bartlett 


Automatic Propeller 


EVEREL Propeller Corporation 


@~ Hayward Division, Baltimore 3, Md; 
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TABLE 2 


Number of Runway Directions 


Recommended Runway Directions and Wind Velocities 


1 2 3 4 

Minimum angle between first cross runway and zero 

wind or long runway “es 60° 60° 70° 
Minimum angle between any two adjacent runways ee 60° 50° 35° 
Vz long runway (m.p.h.) 0 0 0 0 
V, first cross runway (m.p.h.) 10 10 10 
V, second cross runway (m.p.h.) 10 15 
V, third cross runway (m.p.h.) 


Note: (1) No runway will be used unless its longitudinal wind velocity’ ¢omponent 


(Vz) exceeds the value listed in this table. 
component (Vc) approximates 10 m.p.h. 


airport is symmetrically arranged (45° 
between adjacent runways) and with 
dimensions along three of the cross run- 
ways reduced as suggested, it may safely 
be used with winds from any direction 
having velocities from 0 to 30 m.p.h. 

To summarize. the previous discus- 
sions, the recommended angular ar- 
rangement of runways and the longi- 
tudinal wind velocity (V,) to be used 
in determining how far dimensions may 
be reduced are listed in Table 2. 


Effect of Wind 


The longitudinal wind velocity com- 
ponents (V;) are translated into re- 
duced airport dimensions through the 
use of runway length reduction factors 
(K,) and obstacle zoning ratio reduction 
factors (K,). These are then applied 
to zero wind requirements to obtain 
the reduced values. Since airport en- 
gineers may desire to use other values 
of (V_) than those listed in Table 2, the 
report presents a series of curves from 
which values of (A,) and (K,) may be 
obtained for any value of (Vz) up to 30 
m.p.h. and for any elevation up to 
10,000 ft. These cover Class I, IT, III, 
and IV airports. 

In the report, the reduction factors 
(K,) and (K,) corresponding to the 
velocities (V,) listed in Table 2 are ap- 
plied to the zero wind requirements to 
obtain the reduced dimensions for cross 
runways for Class I, II, III, and IV air- 
ports and for elevations up to 10,000 ft. 
These are presented as curves that show 
runway lengths and obstacle zoning 
ratios and involve values of (V,) of 0, 
10, and 15 m.p.h. Figs. 3 and 4 show 
these curves for Class IV airports. 
The dimensions involving V;, = 0, of 
course, are greatest and are required 
for at least one runway direction. If 
three runway directions are provided, 
the two cross runways should be di- 
mensioned by the curves involving a 
wind velocity of 10 m.p.h. If four run- 
way directions are provided, the di- 
mensions for the runway that crosses 
the long runway at approximately 90° 
should be in accordance with the 10 
m.p.h. wind curves, while the dimen- 
sions for the remaining two runways 
should be in accordance with the 15 
m.p.h. wind curves. 

While it is assumed that airplanes 
using Class IV airports will use super- 
chargers, it is necessary to make those 
airports large enough to accommodate 
the smaller air-carrier type aireraft that 
may not be so equipped and which 


(2) No runway will be used if its cross-wind 


normally would be operated on Class 
III airports. However, at certain alti- 
tudes, the normal operating character- 
istics of such airplanes would not be 
safely accommodated by Class IV  air- 
ports, the dimensions of which assumed 
the use of superchargers. This ex- 
plains the sudden breaks in the curves 
shown in Figs. 3 and 4. In effect, and 
at the altitudes where those breaks 
occur, the requirements for Class III 
airports exceed the Class IV dimensions 
that would obtain if they were deter- 
mined from the performance of super- 
charged airplanes of the largest air- 
carrier type. 

It is estimated that for a four-direc- 
tion, Class IV airport at sea level, re- 
ductions in the lengths of all but one 
runway as suggested would represent a 
saving in the cost of paving alone of 
more than $200,000. Further reduc- 
tions in paving cost would result from 
the use of runways having only the 
central portions of their lengths paved. 
With such an arrangement the paved 
portion would provide for normal take- 
off and landing ground runs. However, 
reasonably smooth landing strips ex- 
tending beyond both ends of the pave- 
ment would be necessary. This will re- 
quire landing strips that are 40 per cent 
longer than would be required if their 
entire length were paved. Thus, a 40 
per cent reduction in paving length 
would require a 40 per cent increase in 
total length and, of course, a 40 per cent 
increase in the size of the airport. Such 
an arrangement, however, might prove 
economical in certain localities. 


COMMENTS 


Although the years that have trans- 
pired since the completion of the report 
have seen tlie construction of airports 
considerably larger than those recom- 
mended in the report, it is felt that 
nothing has arisen which invalidates 
the method presented. and that the 
recommended airport dimensions are 
adequate for the safe and _ practical 
operation of the airplanes considered. 
The application of this method to re- 
cently developed airplanes may or may 
not indicate the need for airports 
larger than Class IV as recommended in 
the report. 

Had it been possible to continue the 
work of obtaining photographic records 
as originally planned, the airport re- 
quirements for all models considered at 
sea level and at various elevations could 


have been determined directly through 
the application of observed data, and 
there would have been no need to re- 
sort to aerodynamic computation. Also, 
a more complete basis for determining 
spread coefficients would have resulted. 
However, in the air transport category 
complete records were obtained. 

It is difficult to compare the airport 
dimensions recommended in the report 
with the current Civil Air Regulations 
that concern take-off characteristics. 
These specify certain minimum require- 
ments, whereas the recommended air- 
port dimensions result from normal 
operating procedures. However, it is 
interesting to note that the dimensions 
recommended for a Class IV airport will 
safely accommodate the take-off of air- 
planes H and G, when operated in ac- 
cordance with those regulations, and 
that the unstick speeds for all of the 
models considered in the report, which 
result during normal operations, closely 
approximate the speed for minimum 
power. This favors continued flight at 
partial power as specified in the Civil 
Air Regulations. 


Observed Wind Velocities 


The report includes methods for cor- 
recting observed characteristics for ob- 
served wind velocities. In this connec- 
tion, it is of interest to comment upon 
the characteristics of winds as actually 
encountered. In attempting to obtain 
wind velocities in connection with this 
investigation, it was noted that even at 
a single location the direction and 
velocity of the wind varied widely over 
relatively short time intervals. Because 
of this, only a rough approximation of 
the wind velocities and directions that 
affect the take-off and landing char- 
acteristics is possible. The methods of 
computation used in the report to cor- 
rect observed performance character- 
istics to zero wind and to determine the 
increase in wind velocity with height 
therefore are considered adequate even 
though more exact methods may now 
be available. 
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Westinghouse . . . a working partner of the aviation industry... 


SINCE 


PLANES | 


BEGAN TO TALK 


The first planes in World War I were good 
but dumb. They had no voice. If the pilot wanted 
to tell the artillery where to aim he had to drop a 
monkey wrench over the side with a note tied to it. 

Then planes began to talk; the first crude air- 
craft radios were introduced, and Westinghouse 
electrical units were installed to supply the 
power. During 1917 and 1918, Westinghouse 


built thousands of these wind-driven, high- 
frequency alternators for aircraft. 

Increased plane speeds soon made the wind 
drag of these early units excessive, so Westing- 
house developed a main engine-driven gener- 
ator. Power requirements of planes grew steadily 
as time went on and battery charging was added 
to the load. Generator ratings increased, too. 


\ 


This Westinghouse wind-driven genera- 
tor (1927) had adjustable-pitch, speed- 
regulating, single-blade propeller. 


The first Westinghouse wind-driven 
alternators (1917) for aircraft operated 
with fixed-pitch propellers. 


This 440-cycle Westinghouse machine 
(1930) was the first successful main- 
engine driven alternator. 
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Westinghouse first introduced this 
minimum ripple dynamotor for radio 
communication use (1931). 
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For the rigid airships Angeles’, ‘‘Akron”’, 
and ‘“‘Macon”’ Westinghouse built motor-gener- 
ator sets to supply radio power. 

In 1930, Westinghouse designed some of the 
first generators for use with small auxiliary 
engine drives. 

About this time the Army and Navy began to 
look to auxiliary engine-driven power plants 
for heavy bombers and large patrol craft. To 
meet this need, Westinghouse developed a 5 
kw generator. Some of these units are still on 
active service. 

Today, Westinghouse is building a wide 
xange of top-quality, electrical power and con- 
tfoq] equipment for airplanes. 


Note the trend towards modern stream- 
lined compactness in this later West- 
inghouse dynamotor (1934). 


The Type P-1 generator, for example, (shown 
below) has turned in the best record yet 
established for this type of equipment. 

Design and development work continues. 
Take one case: among the most important 
results of Westinghouse research is the new 
brush process which solves the problem of 
rapid brush wear at high altitudes. 

Project this 27-year record of research and 
established performance into the future. 
It constitutes a sound reason for making 
Westinghouse your working partner in 
aviation progress. Westinghouse Electric & 
Manufacturing Company, Small Motor Division, 
P. O. Box 868, Pittsburgh 30, Pa. J-03209 


Westinghouse @& 


PLANTS IN 25 CITIES 


% 


OFFICES EVERYWHERE 


This modern Westinghouse 28.5-volt 
d-c generator (type P-1) helps power the 
great bomber fleets of today. 
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Makers of the famous M-H Electronic Autopilot, 
used on AAF four engined bombers 
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TAKE-OFF AND LANDING 


Minimum Distances between Parallel 
Runways 

There appears to be no rational basis 
for determining minimum distances be- 
tween parallel runways. As indicated in 
the report, a minimum separation of 
400 ft. for Class IV airports was sug- 
gested by actual accident records. 
However, continued experience may 
indicate the need for greater distances. 
It is suggested that, in general, runway 
separation distances should be roughly 
proportional to the take-off speeds of 
the aircraft involved. 


Obstacle Limits 


The report contains no recommenda- 
tions concerning obstacle limits in the 
turning zones. However, this has been 
given considerable study since the com- 
pletion of the report. Thus, it is as- 
sumed that a partial loss of power dur- 
ing the take-off, requiring the circling 
for an emergency landing, is the critical 
condition. On this basis and assuming 
further that a turn under such condi- 
tions can be effected without loss of 
altitude, it is indicated that obstacle 
zoning ratios in turning zones be no less 
than the ratios in the approach zones, 
except that allowances must be made 
for buildings on and adjacent to the air- 
port. Therefore, it is recommended 
that in the turning zones and for all 
classes of airports obstacle heights -be 
restricted to the same values recom- 


(Continued from page 23) 
Response of the Control Mechanism 

Extensive tests of the first experi- 
mental propeller indicated that the 
response of the control mechanism, 
particularly to small off-speeds, may be 
somewhat improved by substituting : 
chain in place of the V-belt for the fixed 
ratio drive. This arrangement, by pre- 
venting any possibility of slippage or 
creep, assures that the speed sensitive 
flyweights on the governor unit. will 
always rotate at a positive ratio of the 
propeller speed which is considered an 
essential requirement for precise con- 
stant speed control. Moreover, it is 
found that the use of the chain drive 
permits a slightly more compact control 
mechanism. 

Accordingly, a roller chain fixed 
ratio drive is incorporated in the 
present production design (see Fig. 2), 
the V-belt, of course, being retained for 
the variable ratio drive. The use of 
V-belts for both drives, as shown in Fig. 
1, is somewhat preferable from the 
standpoint of cost and may be resumed 
in future designs, except perhaps for 


mended for approach zones, except that 
obstacle heights need not be reduced be- 
low 75 ft. 

The determination of reductions in 
dimensions for cross runways to allow 
for winds is based upon the assumption 
that the use of any runway should be 
abandoned whenever its  cross-wind 
component approximates 10 m.p.h. 
This value has no experimental basis for 
its determination and is not considered 
in the Civil Air Regulations. Pilots’ 
opinions vary. Thus, cross runway 
components as high as 25 m.p.h. have 
been suggested depending upon the type 
of aircraft involved. Since these run- 
ways must accommodate all types of air- 
craft, an assumed value of 10 m.p.h. is 
considered reasonable, especially since 
substantial decreases in the size and cost 
of airports result when this value is used 
as a basis for determining reductions in 
runway lengths and obstacle zoning 
ratios. 

In general, it is felt that the report 
presents a reasonable method of ap- 
proach to this problem and that the 
application of that method results in an 
adequate approximation of airport di- 
mensions that will provide reasonable 
safety. 
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applications in which close precision of 
governing is required. Numerous tests 
of the roller chain drive have indicated 
satisfactory reliability, and its use is 
considered practicable, although the 
original V-belt fixed ratio drive may 
prove preferable where low cost is a vital 
consideration. 

The ISO-REV propeller promises to 
contribute toward a more efficient pros- 
ecution of the war by supplying a dis- 
tinct need in the military aircraft field. 
Moreover, when private flying is re- 
sumed following the present war emer- 
gency, its availability will do much to 
foster private flying by making possible 
much needed improvements in light air- 
plane performance. 


CONCLUSIONS 


(1) The variable ratio V-belt prin- 
ciple, when applied in the design of a 
governor mechanism, makes possible a 
simple, reliable, inexpensive constant- 
speed propeller particularly suited to the 
requirements of low and moderate horse- 
power. 


(2) Speed sensitive flyweights, util- 
ized to regulate the pitch-changing ac- 
tion of the variable ratio drive, assure 
precise constant-speed control, unaf- 
fected by variations in twisting forces on 
the blades. 

(3) The natural damping action of a 
variable ratio V-belt drive, when applied 
in the design of a constant-speed con- 
trol mechanism, affords quickly respon- 
sive governing action without danger of 
hunting. Variations from the control 
speed produce a rate of pitch change 
proportional to the required correc- 
tion. 

(4) A V-belt drive will give reliable 
service over long periods of time with 
only occasional inspection and is not 
normally affected by atmospheric con- 
ditions; hence, it is well suited for a 
rugged constant-speed propeller control 
mechanism suitable for varying con- 
ditions of service. 

(5) The ISO-REV constant-speed 
control mechanism is a self-contained 
unit that utilizes engine power for pitch 
changing, precluding the necessity for 
auxiliary power sources. 
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vides 3 volts (1.5 amp) for operation of 
indicator lights 

Input: 12 or 24 volts, d-c 
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Input: 26 volts and 115 volts 

Output: 115 volts, three-phase, 400 cycles 


Ask for Bulletin GEA-4113 
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Ballast 


Will operate one 4-, 6-, 8-, 15-, or 20- 
watt MAZDA F lamp for fluorescent light- 
ing of commercial aircraft, elite 
upon rating selected 


Input: 118 volts, 400 cycles 


Ask for Bulletin GEA-3860 


Enclosed 


Boliast 


Operates four 4-watt MAZDA F lamps for 
instrument-panel lighting 


Input: 26 voits, 400 cycles 
Ask for Bulletin GEA-3908 


Nas 


Starting 
Vibrator 


Provides pulsating, low-voltage current 
directly to the low-voltage winding of 
the magneto for instant starting of the 
engine 

Input: 1.8 amperes at 24 volts, d-c 


Ask for Bulletin GEA-4105A 


General Electric Company, Schenectady 5, N. Y. 


Three-phase 
to Single-phase 
Transformer 


Provides single-phase power for oper- 
ation of the radio compass and other 
instruments and accessories 

Input: 115 volts, 400 cycles, three-phase 
Output: 115 or 26 volts, 400 cycles, single- 
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sk for Bulletin -3881 ay 
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Will operate one 15-, one 20-, or two 
30-watt MAZDA F lamps for general cabin 
lighting aboard commercial aircraft, 
depending upon rating selected 
Input: 117 or 203 volts, 400 cycles 


er for Bulletin GEA-3866 


Autotransformet 


Furnishes proper a-c voltage for oper- 
ation of 400-cycle aircraft instruments, 
such as the remote indicating compass 


Input: 110 to 120 volts, 400 cycles 


Ask for Bulletin GEA-4260 


Single-phase 


Autotransformer 


Provides proper voltage for operation of 
28-volt lamps, electrically heated flying 
suits, and other low-voltage accessories 
on aircraft 

Input: 120 volts, 400 cycles 
Output: 30 volts (open circuit) 
Ask for Bulletin GEA-4319 
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Accessories and Equipment 


Methyl Bromide vs. Carbon Di- 
oxide for Quenching Aircraft Fires. 
Cc. H. Lindsay. Methyl bromide is 
stated to offer certain advantages over 
carbon dioxide as a medium for an air- 
craft fire-extinguishing system that will 
service the power-plant sections as well 
as the accessory compartment. Com- 
parative pressures of methyl bromide 
and carbon dioxide throughout the de- 
sirable temperature range are con- 
trasted to the advantage of the former. 
Methyl bromide is reported to require 
less weight and space, and the toxic 
qualities of methyl bromide are ana- 
lyzed as offering no greater hazards to 
personnel than carbon dioxide. On the 
latter point, it is stated that methyl 
bromide has been approved for use by 
the Civil Aeronautics Authority. 

A particular methyl bromide _fire- 
extinguishing system for aircraft is de- 
scribed. This system, manufactured by 
the American-LaFrance-Foamite Cor- 
poration, is called ‘‘Broamite.” It is 
developed about a cylinder (or series of 
cylinders) and a cylinder valve. Actua- 
tion of the valve is accomplished by the 
opening of a solenoid-operated pilot 
valve. Both the pilot valve and dis- 
charge valve are of the poppet type, 
tightly seated by the internal cylinder 
pressure. Aero Digest, October 1, 1944, 
pages 120, 122, 124, 222, 7 illus. 

Vision Unlimited. Ben F. Field. 
Developments in goggles for American 
military fliers are reviewed. Noting 
the limitations of the standard B-7 
goggle, as well as those used by British 
pilots, the writer goes on to describe 
improved types of goggles which have 
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been devised. These include goggles 
with electric heating attachments, dark- 
adaptation goggles, antiglare goggles, 
and camouflage-detection goggles. By 
making it possible for airmen to wear 
one set of goggles containing lenses for 
all emergencies, the Polaroid Aviation 
(B-8) goggle is indicated as the culmi- 
nation of allthese developments. Flying 
Aces, November, 1944, pages 21, 66, 69, 
5 illus. 

Sealing Aviation Fuel-System 
Equipment. T.R. Thoren. Indicat- 
ing that synthetic-rubber seals have 
proved a convenient and satisfactory 
solution to the problem of sealing avia- 
tion fuel-system equipment, the writer 
continues with a detailed discussion of 
the development of seals for fuel- 
booster pumps, selector cocks, and en- 
gine-driven pumps. A typical fuel sys- 
tem is used as a basis for the discussion. 
Tables gives the composition of arc- 
matic test fuel, the physical properties 
of diaphragm material, and the physical 
properties of gasket material. 

In summarizing the subject the writer 
states that a wide variety of properties 
are available in synthetic rubbers. , The 
best physical form of a synthetic-rubber 
part to meet the specific requirements 
is arrived at by making provisions in 
the design for the limitations of the 
rubber stocks available. Once the de- 
sign is set and a specific rubber stock 
selected, close control of production 
quantities is necessary to assure con- 
sistent performance. Mechanical En- 
gineering, October, 1944, pages 663-667, 
11 illus. 

Use of Rotary Pumps in Aircraft. 


Part 2. R. J. 8S. Pigott. The con- 
cluding section of a two-part article 
INDEX 
Flight Testing. 81 
Gliding and Soaring. ........ 81 
High-Altitude Flying........ 81 
83 
Landing Gear.............. 85 
Lighter-Than-Air........... 85 
Maintenance. 85 
Management............ 
87 
87 
88 
Military Aviation........ 
Paints and Coatings... .. 
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continues a discussion of the gear and 
vane types of rotary pumps in aircraft 
applications. The clearance volume of 
a gear pump is defined, with reference 
being made to the effect of presence of 
gas in the fluid being pumped upon the 
performance of the unit. A method for 
calculating the loss caused by “‘slip’”’ is 
given. A comparison is made between 
vane pumps and gear pumps, noting 
that there is no tooth loss in the vane 
type. Port losses are explained with 
the aid of drawings and graphs, and 
recommendations are made for a simple 
change in the port to achieve better 
efficiency. The present situation in 
pump design is summarized, and the 
following suggestions are made for im- 
proving pumps for operation at altitudes 
of 50,000 ft.: (1) Design the pumps for 
low inlet loss; (2) design the piping for 
lower loss than is now common, elimi- 
nating all sharp ells, restrictions, and 
quick disconnects possible; (3) put the 
pump in a “drowned” position at the 
sump or tank and avoid all inlet pip- 
ing; (4) for those cases where a con- 
siderable change of piping and pump 
is not feasible, arrange them for designs 
now flying and use low-loss boosters at 
the sump or tank. Aero Digest, Oc- 
tober 15, 1944, pages 137, 138, 245, 6 
illus. 

Hydraulic Actuating Cylinder. A 
description is given of a simplified de- 
sign of hydraulic actuating cylinder 
which has been developed and used on 
airplanes during the past year. Only a 
screw driver is required to dismantle and 
reassemble the unit. The design fea- 
tures of the cylinder are listed and dis- 
cussed. Air Tech, November, 1944, 
pages 32, 33, 5illus. 
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Aerodynamics wing design to give the least possible 
drag at some predetermined speed. It 
Directional Stability. J. Black. is noted that the laminar-flow section 


Considerations in the designing of the has the lowest drag coefficient, but ex- 
tail of the aircraft are discussed, and tremely smooth finish is required. To 
problems involved in the work of ob- obtain the requisite degree of smooth- 
taining directional stability are ex- ness, the thickness of the wing section 
amined. Three means of achieving direc- must be increased, thereby increasing 
tional stability are outlined. The the weight of the wing and of the entire 
writer describes how the principles are airplane. For that reason greater wing 
applied to some actual aircraft and then area is required so that constant wing 
explains how the method of obtaining loading may be maintained. It is as- 
directional stability will affect the actual sumed that a point may be reached 
flying of the aircraft. Aeronautics, where the reduction in drag coefficient 
October, 1944, pages 38-42, 5 illus. is offset by the increase in wing area, 

Some Aspects of Wing Design. in which event the problem becomes a 
S.J.Smyth. An analysis is made of the matter of determining the extent to 


factors involved in the selection of a which it is permissible to increase the 


--AN IMPORTANT FACTOR 
IN SOLVING YOUR 


Nw PROBLEM 


Here are the two fundamental steps in our approach to your fractional 
horsepower motor problem: 
(1) Thoroughly study the application from the standpoint of torque 
requirements, weight, and space factors. 
(2) Use our full resources of skill, experience and ingenuity to design 
a motor that will insure the best product performance. 
Our new 42-page catalog containing specifications, dimensions and other 
basic motor data will prove helpful to your engineering department. 


THE LAMB ELECTRIC COMPANY ° KENT, CHIO 
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weight by thickening the skin in order 
to obtain a reduction in drag. A fo 
mula is derived for computing this limit 

The choice of aspect: ratio involves g 
similar type of problem. An increase jn 
aspect ratio results in a reduction in jp. 
duced drag but leads to a greater weight 
of wing. The consequent increase jp 
Wing area required to maintain constant 
wing loading will give a greater profile 
drag, and this may offset the advantage 
obtained by the reduction in induced 
drag. By the assumption of a formula 
for wing weight in terms of aspect 
ratio, it is shown that an upper limit for 
the aspect ratio can be fixed for a par- 
ticular case. Aircraft Engineering, Sep- 
tember, 1944, pages 262, 263, 2 illus. 

Effects of Compressibility. G. L, 
Shue. Compressibility and its 
creasing importance with higher air- 
craft speeds are discussed. Five effeets 
of compressibility which have been 
observed are listed. It is stated that 
wing compressibility has received little 
attention thus far because the problems 
of propeller compressibility have been 
more urgent. However, the develop- 
ment of jet propulsion promises to elimi- 
nate the latter while accentuating the 
former. The quantitative prediction 
of the behavior of an airfoil at high speed 
is discussed. Industrial Aviation, Octo- 
ber, 1944, pages 59, 97, 2 illus. 


Air Cargo 


Ground Handling of Air Cargo. 
M. B. Crawford. This article discusses 
some of the features of an experimental 
program with cargo-handling equip- 
ment which is being worked out by 
United Airlines’ engineers. The ulti- 
mate objective of the program is the 
development of practical ways of mov- 
ing cargo in and out of the large planes 
now being designed, but the immediate 
object is to get equipment that can be 
used now. Sections of the article dis- 
cuss reducing the amount of handling, 
fork trucks, cargo chutes, power-belt 
loaders, and special lift tracks. Dis- 
tribution and Warehousing (D and W), 
October, 1944, pages 48-50, 5 illus. 

Transoceanic Air Cargo. Lt. 
Comdr. Neil MacCoull. In this exami- 
nation of the fundamentals of air-cargo 
transport the writer simplifies the com- 
plicated subject by assuming values for 
some of the less important variables that 
are consistent with practice and may be 
obtained for specific conditions of flight, 
if not for a wide range of conditions in 
any one plane. The division of useful 
load into fuel and cargo is first con- 
sidered. To compare planes with each 
other, a term called “ultimate range” 
is introduced, which is the range pos- 
sible in still air if all the useful load were 
given up to fuel. The effect of speed 
on the quantity of cargo that may be 
delivered is next examined. A _ term 
called the ‘delivery factor’’ is introduced 
as a means of comparing various all- 
craft on this basis. Attention is given 
to both the airplane and the airship as 
cargo carriers. 

A point brought out with regard to 
the airship is that it develops its highest 


/ 
/ 
/ 
/ 
gay 
| 
| 


AERONAUTICAL ENGINEERING REVIEW—-DECEMBER, 1944 


order 

A for. 

ELECTRICALLY 

lveg a 

; 

in in- OPERATED 

veight 4 

ise in 

stant | ACTUATORS 

rofile 

intage 

Air Associates Electric Actuators, 
4 . . . . . 

spect available in all sizes, are designed and engineered 

iit for 

 par- 

, Sep- ’ Fach hasa lightweight motor with built-in clutch 


for maximum service. 


and brake—and a torque limiting clutch where 


required ... spur gear reduction to high efficiency 

r alr- 
‘ffects 
been } thread form and high strength nut of bronze alloy 


| that 
little . . . positive stops at each end of screw to control 


screw jack . . . hardened steel screw with special 


travel... built-in limit switches, easily adjustable 
elop- 
elimi- 
g the 
iction loads of 2,000 Ibs... . Your requirements promptly 
speed 
Octo- 


from outside. Actuator shown weighs under 5 lbs., 


is suitable for working loads of 1,500 lbs. and static 


filled through any Air Associates office. 


Air ASSOCIATES, 1c. 


argo. TETERBORO, N. J... BRANCHES: CHICAGO, DALLAS, 
ental LOS ANGELES . . . ENGINEERS & MANUFACTURERS 
OF AIRCRAFT SPECIALTIES . . . S OF ALL 
it by TYPES OF MATERIALS TO THE INDUSTRY SINCE 1927 
ulti- 
s the 
mov- 
lanes 
diate 
in be 
» 
lling, 
r-belt 
Dis- 

W), 


Lt. 
ami- 
‘argo 
com- 
»s for 
3 that 
Ly be 
light, 
ns in 
seful 
con- 
each 
nge”’ 
pe 
were 
peed 
y be 
term 
uced 

alr- 
riven 


Ip as 


d to 
rhest 


q 
59 
eal 
| 
i 


AERONAUTICAL ENGINEERING REVIEW—DECEMBER, 1944 


AIRCRAFT 
Wheels and Brakes 


...IN GOOD COMPANY 


“Delivering the Goods’ . that's the military and civilian 


salute to aircraft manufacturers and airlines. Hayes is proud to 
engineer and build the kind of wheels and brakes that help win 
that salute for thousands of planes— including: 


BOEING 
CESSNA 
CHANCE VOUGHT 
COLUMBIA 
CONSOLIDATED VULTEE 
CURTISS-WRIGHT 
DOUGLAS 
EDO 
FAIRCHILD 
GRUMMAN 
LOCKHEED 
MARTIN 
PIPER 
All U. S. Bombers, STINSON 
includin 
BOEING B17 and B-29 ae 


CONSOLIDATED B-24 


are equipped with EASTERN AIR LINES 
HAYES WHEELS and PENN-CENTRAL AIRLINES 
EXPANDER TUBE BRAKES. UNITED AIR LINES 


WESTERN AIR LINES 


Western Representative: Airsupply Co., 5959 W. 3rd St., Los Angeles 36, Calif. 


HAYES INDUSTRIES, INC. Home Office: JACKSON, MICHIGAN. U.S. A. 
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jeivery factor when the fuel used is 
ope-third of the useful load or one-half 

{ the cargo load, regardless of the 
length of voyage or size of the craft. 
This means that the airship’s speed for 
maximum delivery factor would be ad- 
usted so as to consume one-third of its 
yseful load as fuel, regardless of the 
jngth of the voyage. Another point 
of comparison is the fuel used per ton- 
mile, which may be a matter of con- 
siderable importance where there is a 
fuel shortage. This is where the air- 
ship has a pronounced advantage over 
the plane, especially on long voyages. 

In conclusion, it is shown that the 
fact that an airship can fly at moderate 
speeds well below those of airplanes 
makes possible higher delivery factors 
for extremely long voyages than for 
planes, these airship speeds being well 
in excess of surface speeds at sea. SAE 
Journal, October, 1944, pages 445-459, 
485 (Transactions), 14 illus. 

Procedure for Handling Imports 
by Air. George F. Bauer. The 
writer suggests the use of a competent 
customs broker as a means of avoiding 
handling difficulties. The need for 
manufacturer to familiarize himself 
with constantly changing conditions and 
regulations that require the attention 
of specialists in this field is stressed. 
It is explained that this can be done by 
the American manufacturer signing a 
form that authorizes a customs broker 
to do the detail work incidental to the 
importation. Details of the procedure 
are described and forms for the purpose 
are illustrated. Distribution and Ware- 
housing (D and W), October, 1944, pages 
79, 129, 131, 3 illus. 


Air Law 


Am I Responsible? Paul V. Me- 
Namara. An investigation is reported 
of the problems and confusion attendant 
upon the question of air liability. It 
seeks to determine what factor or fact- 
ors in the conduct of flight operations as 
private owner, private pilot, commercial 
owner, or commercial pilot will result in 
legal culpability in the event of some 
mishap that causes personal or property 
damage to others. Because of the lack 
of legal precedents as to what con- 
stitutes reasonable care in the conduct 
of flight operations, the operator or 
owner is advised that the only feasible 
solution at the present time is to invest 
in comprehensive insurance coverage. 
“| Facts, November, 1944, pages 52- 
56. 


NES 


Air Policy 


Canada’s Policy. William Kroger. 
This article discusses Canada’s air 
policy and indicates that Canadians 
now view the United States and Canada 
as an aeronautical entity. This is stated 
to be true particularly because an ex- 
tension of Trans-Canada Air Lines be- 
tween Winnipeg and Toronto, passing 
over a part of the United States, would 
give Canada a shorter and faster route 
between the northwestern part of the 


PERIODICALS 


The views and opinions 
expressed in this section 
are excluswely those of 
the writers or publications 
named. They are in no 
case to be construed as 
those of the Aeronautical 
Engineering Review or the 
Institute of the Aeronauti- 
cal Sciences. 


United States and New York. National 
Aeronautics, October, 1944, pages 21-23, 
3 illus. 

The Chosen Instrument. William 
L.Grossman. The “chosen instrument”’ 
issue is discussed and consideration is 
given to who ought to decide it. An 
analysis is made of the McCarran bill 
and of the factors affecting the carriage 
of air mail. Four distinct kinds of 
chosen instrument are defined. It is 
suggested that the Civil Aeronautics 
Board and the President should make 
the immediate decision. Air Transport, 
October, 1944, pages 59, 60, 63, 1 
illus. 


Air Power 


The Luftwaffe as a Political In- 
strument. H. J. A. Wilson. In this 
article it is stated that the Luftwaffe was 
founded for a political, as well as a 
military task, although the former has 
never been fully recognized. According 
to the writer, the political task that was 
entrusted to the Luftwaffe was the re- 
sult of strategic, economic, and, in the 
broadest use of the word, political con- 
siderations. These are discussed in con- 
siderable detail. Aeronautics, October, 
1944, pages 36, 37. 

Air Siege of Japan. Alexander 
Kiralfy. An interpretation of Allied air 
strategy in the Pacific. The strategy is 
noted as being based upon three funda- 
mental operations: the bombing of 
Japan; the air attack upon industrial- 
military targets in Japanese-dominated 
Asia; and the destruction of the enemy’s 
supply lines at their bottleneck around 
the island of Formosa, between Japan 
and the Philippines. The discussion 


The irregularity of re- 
ceipt of publications from 
abroad necessitates the re- 
view of articles in issues 
several months late. This 
is done to provide readers 
with information regard- 
ing foreign technical prog- 
ress as soon as the issues 
are available in the United 
States. 
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stresses the importance of the last. It 
is explained how the Allied air campaign 
is directed at taking advantage of the 
fact that long distances separate supply 
sources in the south from Japanese 
industrial centers in the north. At- 
tention is also given to Japan’s vul- 
nerability in having to dissipate her air 
forces to protect such widespread 
areas. Flying Aces, November, 1944, 
pages 18-20, 69, 70, 2 illus. 

Jap War Industry Concentrations 
Beckon Our Heavy Bombers. Howard 
Snyder. Although the greater part of 
this article is devoted to a discussion of 
the Japanese worker’s living and work- 
ing conditions and his attitude toward 
the war, some comments are included 
on the vulnerability of Japan’s in- 
dustrial centers to aerial attack. The 
geographical concentration of factories 
in Japan proper is described, with 
Nagoya pointed out as an important 
aircraft center and a particularly vital 
target. A comparison is made between 
Japan’s plane output and that of the 
United States. Aero Digest, October 
1, 1944, pages 51-54, 234, 236, 5 
illus. 

Five Years. A summary of the 
technical and numerical advances made 
by the British aircraft industry from 
September, 1939, when Britain de- 
clared war on Germany, until Septem- 
ber, 1944. Progress in aircraft design 
and performance, manufacturing tech- 
niques, and production quantities are 
noted. Flight, August 31, 1944, page 
237. 

Air Power in Action. Tom Ashley. 
A comparison is made of enemy and 
Allied plane losses in various theaters 
of operation. Numerical daily losses 
are listed from August 26 through 
September 25, 1944, for Western Eu- 
rope, Italy, Southwest Pacific, and Rus- 
sia. Monthly totals are reported for 
China, the general Pacific area, South- 
east Asia, and the Middle East. Chart 
for all theaters—the European theater, 
the Mediterranean area, and the Asiatic 
area—illustrate the comparative losses 
from January 1 through September 25, 
1944. For all theaters, there’is stated 
to be an enemy plane-loss ratio of 1.65 
to 1 in favor of the Allies (exclusive of 
Russian claims, since Russia lists only 
enemy losses and not her own). 
Southern Flight, October, 1944, pages 
78, 79, 4 illus. 


Flexibility of Air Power. Brig. Gen. 
Henry J. Reilly. Explaining what he 
means by tactical, strategical, and 
technical flexibility, the writer contends 
that the Allies are not making full use 
of the flexibility of aviation. It is his 
opinion that, while bombing the “en- 
emy’s means to make war” is a helpful 
supplement to air power’s main purpose, 
its primary employment should follow 
the Napoleonic idea of crushing the 
enemy in the field. According to his 
beliefs, air power’s great flexibility is of 
the utmost value in the assault, the 
break-through, and the pursuit of enemy 
troops. He applies his arguments to 
both the European and Pacific cam- 
paigns. Flying, November, 1944, pages 
21-23, 136, 140, 3 illus. 
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You’re safe, you’re sure, when you wrenched, twisted, tortured to make sure they'll pro’ 
specify Bendix Landing Gear equip- stand the gaff . . . make sure they’ll more than The 
ment, because we’ve made it our measure up to all requirements. his 
business to make certain it’s right These reasons explain why Bendix is the choice in 
I ; in 
before it ever leaves the factory. Every of leading aircraft manufacturers. Bendix Land- 
Bendix Landing Gear part goes through ing Gear is engineered to meet your specific 
the toughest tests science has devised. needs ... “‘tailor-made” to fit your weight 
A giant 30-ton dynamometer checks restrictions, space limitations, performance 
the stopping power of the brakes at all requirements . . . an outstanding example of 
landing speeds. Massive drop-testing the Creative Engineering which has won 
machines assure an ample margin of Bendix leadership in so many aviation fields. 
safety against landing shocks. Struts are “You’re sure when you specify Bendix.” 
BENDIX LANDING GEAR — Bendix Pneudraulic Shock Struts, | Bendix Airplane Wheels, Airplane Brakes, Hydraulic Master 
Cylinders, and Power Brake Valves are important members of \} “The Invisible Crew,” produced in more than 30 Bendix plants. 
Be Nn d X PRODUCTS DIVISION | 
BENDIX AVIATION 


CORPORATION, SOUTH BEND 20, INDIANA 
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Air Transport 


The Arctic Air Route. John Grier- 
son. Still advocating the value and 
feasibility of an arctic air route, the 
writer revises his earlier views of how 
this route should be established. Rather 
than an ‘easy stage’’ route, he believes 
that a ‘“great-circle”’ airway is now pos- 
sible through the arctic between Europe 
and America. Factors principally af- 
fecting this change of conception are 
stated to be: first, the successful de- 
velopment, before the war, of the Bot- 
wood-Foynes direct Atlantic crossing; 
second, the progress that has been made 
in extending the range of aircraft since 
the war began. The availability of a 
“great-circle route’ and emergency 
bases, created for war purposes but 
adaptable for civil transport after the 
war, is noted. 

The article includes a brief review of 
American, British, Italian, and German 
arctic air-route expeditions that were 
made between 1921 and 1939. How- 
ever, it is pointed out that all these 
expeditions were based on the “easy 
stage’ route conception. Flight, Sep- 
tember 14, 1944, pages 288-292, 7 
illus. 

How Much Competition? Part I. 
B. E. Cole. In this first section of a two- 
part article the writer states the case for 
a larger number of air-line operators and 
outlines the advantages of free com- 
petition. The development of air trans- 
port is reviewed. The record up to the 
year 1938, an era in which there was 
free competition in air transport, is 
compared with conditions after that 
date when the industry branched away 
from the path of free enterprise and 
followed a path of economic control 
under the provisions of the Civil 
Aeronautics Act of 1938. It is stated 
that since 1938 the rate of progress in air 
transport has slowed down, and activi- 
ties in developing and adopting im- 
proved types of aircraft have lagged. 
The automobile industry and the rail- 
roads are cited as examples of the way 
free competition forces improvements 
in design and production. Air Trans- 


port, October, 1944, pages 35-39, 5 il- 
lus. 

I Am the Captain. Capt. Robert 
Dawson. I Am the Co-Pilot. First 
Officer E. C. Adams. These two arti- 
cles were written by a captain and a 
copilot working for United Air Lines. 
In the first article, the air-line captain 
traces his duties through a typical day 
of flight activity. In the second article, 
a similar interpretation is given of the 
copilot’s job. Air Pilot and Technician, 
October, 1944, pages 4, 5, 39-41, 4 
illus. 

Calculating the Effect of Airport 
Spacing. Capt. Giles M. Reed. This 
is the first of a series of articles based on 
a.study made by the writer for Pan 
American-Grace Airways. The subject 
of how variations in the rate of air-line 
income may result from varied airport 
spacing is discussed. It is explained that 
more refueling stops mean more ‘‘carry- 
ing power” up to the point where ground 
time offsets pay-load gain. Equations 
are suggested to determine the fre- 
quency of stops for any transport model. 
Air Transport, October, 1944, pages 65, 
66, 69, 72, 75, 10 illus. 

World’s Longest Air Route. This 
is an article on the Indian Ocean air 
service operated by Qantas Empire Air- 
ways. Inaugurated at the request of 
the United Kingdom Government in 
collaboration with the Australian Gov- 
ernment for the purposes of speeding 
air communications between Australia, 
India, Burma, the Middle East, and 


England, this 3,500-mile Indian Ocean’ 


crossing is termed the longest in the 
world to be flown nonstop by a regular 
service. The information given per- 
tains to the establishment of the route, 
the aircraft used for it, pay loads, and 
personnel. Flight, September 14, 1944, 
pages 285, 286, 3 illus. 

The Coming  Railroad-Airlines 
Battle. Part II. ‘Swanee Taylor. 
Second of three articles condemning the 
past tactics of the railroads and warning 
that they will use similar strategems in 
their attempt to enter the air trans- 


The Fairchild C-82. The inset shows a light Army tank in the cargo compartment. 
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portation field. In Part II their past 
record is reviewed as an indication of 
their future course of action against the 
air-transport industry. The railroads 
are charged with having used “‘strong- 
arm” methods, bribery, etc., in their 
rivalry with the trucking industry. 
Findings of the Wheeler-Truman report 
are quoted to substantiate these 
charges. 

The failure of the railroads to con- 
solidate after the first World War, their 
relationships with the Association of 
American Railroads, and the history of 
the Western Association of Railway Ex- 
ecutives are also noted and deplored. 
Southern Flight, October, 1944, pages 36, 
37, 74, 3 illus. 


The French Still Fly. Harold Van 
Dorn. A review is given of the develop- 
ment and operation of commercial air 
transport in France from the period 
immediately following the first World 
War, which is credited as the beginning 
of French operations. 

The author traces briefly the de- 
velopments from year to year, com- 
ments upon the control of the indus- 
try exercised by the government, and 
contains statistical tables. These give 
figures concerning traffic and revenues 
of the companies and of the combined 
business handled. The recent history of 
commercial aviation and the present 
operations are briefly outlined, and it is 
predicted that France will fill an im- 
portant place in future world aviation. 
Air Transport, October, 1944, pages 
30-34, 4 illus. 


The Final Frontier. James C. 
Anderson. <A report of a trip over the 
Northeast air route via Churchill, 
Manitoba. The route extends from 
the United States air base at Churchill, 
across the Hudson Bay to Southampton 
Island, from there to bases at Forbisher 
Bay on Baffin Island and Fort Chimo at 
the eastern end of Hudson Strait, and 
then out into the Atlantic. The writer’s 
account of his experience includes ob- 
servations pertinent to the construction 
of the bases, buildings and runways, 
personnel, weather conditions in the 
area, expenditures made by the United 
States and Canada in developing the 
route, and future possibilities of the 
Northeast route. Canadian Aviation, 
October, 1944, pages 60, 61, 123, 124, 
126, 6 illus. 


Airplane Descriptions 


The Rumanian Air Force. Types 
of planes comprising Rumanian air 
equipment are listed, together with the 
country of their origin, the purpose for 
which they were designed, and some 
descriptive data. The specifications 
include information as to the power 
plant, span, length, and maximum speed 
of each aircraft, as well as the conditions 
under which it was manufactured or 
supplied to Rumania. British, Italian, 
German, Canadian, French, Polish, and 
Rumanian airplane designs are repre- 
sented in the list. The Aeroplane, Sep- 
tember 8, 1944, page 280, 6 illus. 
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WHEN CLIFFORD STREAMLINES COOLANT %, 
RADIATORS FOR NEW AAF FIGHTERS...{ 73 


Clifford’s discovery of the method of braz- 
ing aluminum tubes, having very thin walls, 
has revolutionized aircraft design two vital 
ways: 

1. Now heavy-weight copper oil coolers and 
coolant radiators (with a weight of X) can be 
replaced by feather-weight aluminum without 
any design change. The resulting weight- 
saving is ?2X. This victory over weight is now 
helping two famous types of USAAF fighters 


perform gloriously on many aerial battle 
fronts. 


“HYDRON” BELLOWS 


CLIFFOR 


CLIFFORD’S 


-DECEMBER, 1944 


2. In addition, the greater strength of alu- 
minum under continuous heat and pressure 
now enables aircraft designers to replace the 
traditional cylindrical radiators by models 
having a streamlined, elliptical cross-section. 
Two of these elliptical models assembled in 
“V” shape occupy far less space than two 
conventional numbers ... offer far less air re- 
sistance... boost potential aircraft speeds by 
worth-while margins. 


CLIFFORD MANUFACTURING CO. 


South Boston 27, Mass. 


COOLANT RADIATORS 
Swe 4/5 The Weight 


.. Sdie size and shape 


INDUSTRY'S FIRST HYDRAULICALLY-FORMED BELLOWS 


_ A CENSORED 
WEIGHT-SAVING 
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PERIODICALS 


Airports and Airfields 


Blackpool Airport. Details are given 
on the Blackpool airport project. The 
scheme for the proposed British airport 
comprises a transocean air terminal for 
landplanes and an adjacent lagoon for 
flying boats. With the total cost placed 
at about £30,000,000, it is estimated 
that when fully developed the airport 
would cover about 5,000 acres and cater 
to 50,000 passengers daily. Provision 
in the triangular layout is made for three 
main runways: one 5,000 yards long and 
200 yards wide, and the other two each 
4,000 yards long and 150 yards wide. 
Subsidiary runways of different lengths 
run parallel to the three main ones. 
Flight, September 21, 1944, pages 318, 
2 illus. 

Landing Facilities Development a 
Key CAA Activity. William A. M. 
Burden. In a brief article the Assistant 
Secretary of Commerce discusses some 
of the work being done by the Civil 
Aeronautics Administration to promote 
and facilitate the establishment of post- 
war civil airports in the United States. 
In addition to the highlights of a report 
to Congress containing recommenda- 
tions for a national airport plan, he tells 
of the assistance furnished to com- 
munities by the C.A.A. on problems of 
airport management, design of airport 
buildings, and development of airport 
plans for metropolitan areas. Airports, 
September, 1944, page 16, 2 illus. 

Hemisphere Airports. Norris M. 
Mumper. Pointing out that despite 
wartime obstacles scores of airports and 
landing fields have been constructed in 
the Americas in recent months, the 
writer supplies some information about 
the airport-construction program that is 
going on in the United States and the 
20 other American republics. He also 
gives some figures on the movement of 
freight by air and discusses Latin 
American markets and postwar planes. 
Distribution and Warehousing (D and 
W), October, 1944, pages 76, 77, 122, 
124, 125, 2 illus. 

New Trends in Aviation Lighting. 
Wilbur T. Harding. Presented as a 
paper before a meeting of the Illuminat- 
ing Engineering Society, this is an in- 
vestigation of past developments and 
future trends in airport-lighting systems. 
The writer first cites the controlling 
factor of airport-lighting progress as the 
necessity for safe and regular operations 
regardless of weather conditions at the 
terminal airdrome. He next reviews 
past transition stages from all-way fields 
with general floodlighting to fields hav- 
ing specific strips or runways, each 
with its individual lights and, in some 
instances, floodlights. Indicating exist- 
ing conceptions that he believes have 
hampered development, he then offers 
some pertinent observations regarding 
boundary lights, floodlights, obstruction 
lights, and contact lights. General re- 
quirements for airport-lighting systems 
ae low-visibility conditions are out- 
ined. 


The article inciudes a report of ex- 
periments conducted by the Army and 
Navy in 1943. The purpose of these 
experiments was to determine whether 
lighting units are of assistance in mak- 
ing landings under low-visibility condi- 
tions, providing proper approach with 
radio aids is made. Requirements for 
typical installations established as a 
result of the tests are included. In ad- 
dition, some general conclusions are 
offered which are based upon service 
experience with the equipment de- 
scribed. 

Some of the writer’s predictions with 
regard to future trends in airport light- 
ing are as follows: Lighting installa- 
tions will be designed for low-visibility 
operations and operated at reduced 
intensities for better weather condi- 
tions. More attention will be de- 
voted to the proper application of light- 
ing and radio aids, and the two aids 
will be properly correlated. Flood- 
lights will disappear. The basic system 
will incorporate approach and runway 
lighting using optics that give the de- 
sired distribution. Rigid contact lights 
will be obsolete along with height re- 
strictions. Runway units extending a 
reasonable height above ground level 
will be accepted. Southern Flight, 
October, 1944, pages 54-56, 62, 3 
illus. 

Army’s New Washington Terminal 
May Set Pattern for Nation. A de- 
scription of the Air Transport Com- 
mand’s terminal facilities at the 
National Airport Army Base. In- 
tended for the handling of priority pas- 
sengers, cargo, mail, and_ personnel 
wounded in the war, the facilities are 
reported to include a passenger terminal 
and operations building; an air freight 
and mail building; a portable steel 
hangar measuring 200 ft. square; shops 
for airplane servicing and maintenance; 
fueling equipment; an airplane parking 
ramp covering an area of 50,000 square 
yards; and an extensive parking area 
for motor vehicles. The terminal’s lay- 
out is described as offering a functional 
approach to the following problems: 
(1) the expeditious movement of many 
types of air transport traffic through 
circulation systems that do not cross, 
in order to eliminate delays or confusion 
during peak load periods; (2) proper 
arrangement of the many administra- 
tive and operational activities in the 
sequence of their business flow; (3) the 
secondary servicing of passengers and 
pilots at the proper time and position 
in the flow of major processing (the 
general waiting room is the position in 
the traffic flow where all major cir- 
culation systems and secondary serv- 
icing join; the passenger ends his sec- 
ondary servicing here and begins the 
processing for his flight); (4) flexibility 
in space layout to permit revision and 
expansion (this is an important design 
factor in view of the interdeterminate 
rate of increase and change in inter- 
national air traffic, and the complexity 


a 
or 


of its service requirements). Airports, 
September, 1944, pages 27, 41, 3 illus. 

Bases for B-29’s Built by Engineer 
GI’s. An account of how bases, for 
Superfortress bombers were built in 
India by United States Aviation En- 
gineer troops. The general story was 
obtained through an interview with 
Major John J. Mattiello, “trouble 
shooter” on several of the airfields. 
While most of the work was the exten- 
sion of runways at existing fields, it was 
done with little equipment and during 
the hottest part of the year. Engineer- 
ing News-Record, October 19, 1944, 
pages 103-105, 3 illus. 

Pointers for Hangar Selection. 
George R. Clay. With small individual 
hangars suggested as the most feasible 
type to house personal planes, specifica- 
tions are described for such a hangar. 
Requirements are that the cost of the 
hangar should not exceed $750; that 
the structure be sufficiently sturdy to 
withstand heavy snows and winds of 
hurricane velocity; that it be movable; 
and that it be large enough to include a 
workbench, lockers, and adequate stor- 
age space for other paraphernalia. 
Data are also given pertaining to de- 
sirable doors, flooring, construction ma- 
terials, and color schemes for the hangar. 
Two sizes of hangars are thought suffi- 
cient for most personal planes: one with 
dimensions approximating 40-ft. door 
span, 9-ft. front vertical clearance,‘ and 
25-ft. depth, for planes of under 140 hp.; 
the other with dimensions approximat- 
ing 46-ft. door span, 12-ft. front vertical 
clearance, and 33-ft. depth, for planes of 
up to 650 hp. Southern Flight, October, 
1944, pages 44, 3 illus. 

Zone Now to Save Airports and 
Lives. J.J. Hunter. Some observa- 
tions on the necessity for, and methods 
of, eliminating obstructions to aerial 
approaches, by the director of the Re- 
view Section, Airports Division, of the 
C.A.A. Demonstrating the importance 
of keeping aerial approaches to airports 
clear, the writer advocates state legis- 
lation as the most economical means of 
affording maximum aerial-approach pro- 
tection. He reports that this is the 
principal method contemplated by the 
Model Airport Zoning Act, recom- 
mended by the C.A.A. However, as set 
forth in the model act, the zoning would 
be used in conjunction with, and sup- 
plemented by, navigation assistance 
and the acquisition of property. An 
interpretation of what is meant by air- 
port zoning is included in the article. 
Airports, September, 1944, pages 30, 
42, 43, 1 illus. 


Some Advantages of State Control 
of Airport Maintenance. Dexter C. 
Martin. From his experience as Di- 
rector of the South Carolina Aeronautics 
Commission, the writer tells why he be- 
lieves that airport maintenance should 
be the responsibility of the state, rather 
than the Federal Government, the 
municipal government, or private oper- 
ators. His arguments are based on the 
reasoning that airports constitute a 
public utility “system” and not a series 
of disjointed operations. The writer 
also considers the questions of how funds 
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Aerocon Conduit 


—FOR ALL SHIELDING APPLICATIONS 


High Tension — Aerocon type 154 was 
first developed by Titeflex engineers to 
provide the surest and most efficient 
shielding conduit to blank out radio 
interference from high-tension aircraft 
ignition systems. Aecrocon or its equiva- 
lent is now specified by both Army and 
Navy Air Forces for the shielding of 
ignition cables. 

Low Tension — In addition to shielding 
of high-tension systems, Acrocon type 
154 is now being used extensively for 
difficult shielding problems on low-ten- 
sion systems. Aerocon is used on: 
electrical wiring from magneto to the 
ground switch, high voltage power lines 
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to sensitive electronic devices, as well gs 
lines from the booster coil to the instry. 
ment panel. 


Aerocon is Standard — Titeflex Aecrocon 
type 154, or its equivalent, is now speci. 
fied by both the Army and the Navy for 
high and low-tension shielding . . . wher. 
ever electrical connections on airplane 
or engine must be radio-shielded. In. 
quiries from aircraft manufacturers wil] 
receive the immediate attention of our 
engineering staff. 


TiITEFLEXx, INc. 
514 Frelinghuysen Avenue i 


Newark 5, N. J. 
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should be raised to provide for airport 
maintenance and methods by which the 
maintenance should be done. He ad- 
yocates the taxing of gasoline and a 
Federal subsidy among other means of 
obtaining revenue. Regarding equip- 
ment, he suggests the use of mobile 
maintenance units that can be rotated 
among the airports. Aero Digest, Oc- 
tober 15, 1944, pages 54, 55, 2 illus. 

Clearing the Runways. Col. R. C. 
Kuldell. Some brief remarks are 
made on the maintenance tasks per- 
formed by the Army Service Forces’ 
Post Engineers. A large part of the 
article is devoted to the subject of snow 
removal from airfield runways. Ex- 
periments with snow-removal equip- 
ment are described, and information is 
supplied regarding the methods used for 
snow removal. Aviation Maintenance, 
October, 1944, pages 60-64, 176, 178, 
6 illus. 

‘Airport Lighting Equipment Vital.’ 
E. J. Foley. The writer discusses the 
work of the Industry Advisory Com- 
mittee on Aviation Ground Lighting 
Equipment. Consideration is given to 
four types of equipment: “homing” 
devices, hazard-marking lights, wind- 
direction indicators, and landing-direc- 
tion indicators. American Aviation, 
October 15, 1944, page 74. 

Batching Concrete for B-29 Bases. 
Capt. H. E. M. Stevenson. A short 
description is given of a concrete mixing 
plant improvised for the construction 
of a Superfortress air base in India. 
Engineering News-Record, October 19, 
1944, pages 105, 106, 2 illus. 

Merchandising Essential to Suc- 
cessful Airports. Ed Nilson. The 
value of a well-‘‘merchandised”’ air- 
port to a community is indicated in the 
record of one unnamed town. It is 
reported that in a year and a half this 
town realized intangible revenues of 
over $200,000 from private air travel. 
Mentioning the auxiliary services that 
help to make an airport a busy and sue- 
cessful one, the writer offers some 
advice to smaller communities on the 
establishment of facilities for private 
aircraft. The fixed-base operator-man- 
ager plan of airport operation is con- 
sidered the more desirable for small 
cities during the first five years of the 
airport’s existence. For purposes of 
promoting the airport and assisting its 
Manager, the formation of an ‘‘Avia- 
tion Progress Club” by community 
leaders is recommended. Airports, 
September, 1944, pages 22, 41, 1 illus. 

Airport Turf Maintenance Pays 
Dividends. J. R. Yarrow. The 
writer discusses the important points 
in connection with airport turf main- 
tenance. Emphasis is placed on the 
high cost of turf neglect. How it is pos- 
sible to eliminate many repair expendi- 
tures by forethought, organization, and 
an understanding of the importance of 
turf cover is described. Aviation Main- 
fenance, October, 1944, pages 74, 75, 
122, 130, 134, 136, 138, 9 illus. 

Professional Training for Airport 
Managers. John H. Frederick. Air- 
_ management is demonstrated to 

& professional job requiring trained, 
experienced personnel t is suggested 
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that, while part of the educational work 
for training airport managers can be 
accomplished by universities, supple- 
mentary practical knowledge should be 
gained by working under the guidance 
of experienced managers. The practice 
of considering a pilot’s license a quali- 
fication for airport operation is criti- 
cized. While it is admitted that it is 
well for an airport manager to be a flier, 
it is stated that it is more important 
that he be a good business man. South- 
ern Flight, October, 1944, page 43. 

Who’ll Operate Our Municipal Air- 
ports? William D.Strohmeier. Three 
alternatives are described as the answer 
to the problem of how operating rights 
should be granted on municipal air- 
ports. One is to make the airport the 
“Main Street’’ of the air and let any- 
one operate. The second is to limit the 
competition to a small number of mod- 
erately well-financed operators. The 
third is to turn over the hangar and 
complete business of running the air- 
port to one concern. Advantages and 
disadvantages of each scheme are con- 
sidered. The conclusion is that each 
municipality must choose for itself the 
system that will provide it with satis- 
factory answers to the following basic 
question: Will the operator or oper- 
ators guarantee complete and _satis- 
factory service to transient and local 
owners, safe and thorough flight in- 
struction, adequate plane storage and 
maintenance, and responsible manage- 
ment? Air Facts, November, 1944, 
pages 74-80. 


Armament 


How Good Is Our Ack-Ack? James 
L. H. Peck. While this article is prin- 
cipally a survey of American anti- 
aircraft weapons, it also contains some 
notes about antiaircraft artillery used 
by the British, Russians, and Germans. 
Descriptions are given of antiaircraft 
automatic weapons and heavy guns em- 
ployed by the U.S. Army and Navy. 
Functions and types of fire-control de- 
vices and sound locators are explained. 
Other information is offered pertinent 
to training and organization of U.S. 
Army and antiaircraft personnel, rocket 
antiaircraft weapons, and the use of 
searchlights and barrageballoons in anti- 
aircraft operations. For the latter 
phases of the war in the Pacific it is 
predicted that the employment of anti- 
aircraft rocket devices will become more 
general on land and sea and that the 
smaller automatic weapons will have 
robot directors. Flying Aces, Novem- 
ber, 1944, pages 43, 44, 49, 50, 62, 63, 
8 illus. 


Avigation 


An Outline of Practical Radio 
Navigation. Practical radio navigation 
of the present day is discussed. In ad- 
dition to an interpretation of the prin- 
ciples of radio navigation and their ap- 
plication, this article contains on indi- 
cation of the science’s limitations and 
advice about how to avoid some of the 
errors commonly encountered in radio 
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navigation work. Three different phases 
of radio navigation are considered: 
navigation by radio ranges and ultra- 
high-frequency markers of all categories; 
navigation using the direction-finding 
loop; and navigation aids that are con- 
trolled from the ground. Aero Digest, 
age 15, 1944, pages 80, 81, 146, 2 
illus. 

Avroguide. Capt. Burr Leyson. 
An avigational system, designed par- 
ticularly for private fliers, is suggested. 
As described, this system consists basi- 

ally of a network of automatic trans- 
mitters sending vocal identifications and 
guiding messages of 90-sec. duration. 
Different wave lengths are used by 
the transmitter in the various zones. 
All transmitters are of low power and 
have a relatively short sending range. 
Bearings are taken by means of a loop 
antenna to determine positions, while 
large neon arrows mounted on the trans- 
mitters serve as auxiliary guides. Con- 
trol is centralized in each area. 

The operation of the suggested sys- 
tem is indicated by an account of a 
hypothetical flight. It is claimed that 
with the Avroguide plan a pilot would 
know at all times his position; the lo- 
cation of the nearest airport or landing 
strip; immediate, as well as future 
weather conditions; and all other data 
pertinent to the safety of his flight; 
and all that would be necessary for 
cross-country trips would be maps of the 
territory to be flown over and the ability 
to read them. With moderate produc- 
tion the cost of a receiver and loops for 
the average private plane is estimated at 
less than $50. Furthermore, it is stated 
that the network of transmitters can be 
self-sustaining or even revenue-pro- 
ducing by selling advertising time to 
commercial sponsors. Skyways, No- 
vember, 1944, pages 53, 96, 102, 4 illus. 


Business and Finance 


Don’t Put a Boy on Man-Sized 
Terminations. Raymond L. Hoadley. 
In passing along some advice to air- 
plane manufacturers on how to avoid 
confusion in contract terminations by 
immediate preparation of well-planned 
termination procedures, the writer 
stresses the importance of having ade- 
quately manned staffs, headed by key 
personnel, to handle the work. Four 
recommendations made by Colonel 
Rawlings of the A.A.F. Air Technical 
Service Command’s Readjustment Divi- 
sion are outlined: (1) Every company 
should get its record into agreement 
with physical inventories and have its 
physical inventory put on a_ cost 
basis; (2) commitments for materials 
and subcontract items should be ad- 
justed; (3) a separate termination 
organization with trained personnel 
should be set up; and (4) problems 
that will appear on termination should 
be predetermined. 

From Colonel Pillsbury, Chief of the 
Termination Section of the Command, 
five recommendations for speeding up 
termination are reported; (1) Set up a 
termination organization that includes 
kev personnel, headed by a director of 
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terminations and including competent 
accountants of the executive type; (2) 
make sure that termination personnel 
know thoroughly all the rules and regu- 
lations; (3) divide the problem into 
two parts—cases currently pending and 
plans for the coming day of mass ter- 
mination; (4) in the case of large com- 
panies, decentralize authority to the 
plants and divisions, as the Govern- 
ment is doing; and (5) try to get along 
under the rules and do not seek ‘‘some 
different way’ to solve the problem. 
Aviation, October, 1944, pages 208, 
306, 308, 309, 1 illus. 


Civil Aviation 

Making Flying Attractive to the 
Public. Bernard Thyson. A com- 
mentary in which an American pilot 
discusses the subject of making flying 
more attractive. It is stated that regu- 
lations covering the obtaining of pri- 
vate licenses should be simplified. 
Emphasis is placed on the importance 
of improving safety factors and other 
conditions in order to make flying 
easier for the public. The building of 
more air strips is recommended. The 
promotion of aviation in Canada is dis- 
cussed. Aviation Review, September, 
1944, pages 15, 
<rattern for Progress. Features of 
the conversion program by which 
Southeastern Air Services, Inc., is ex- 
panding facilities for service to private 
fliers are outlined. The program is 
built around a system of company and 
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associate bases that will offer different 
phases of aviation service, including 
flight instructior irplane sales, financ- 
ing, and insurance; maintenance, over- 
haul, and storag charter flights; 
mapping and aerial photography; crop 
dusting and related agricultural air 
assistance. A company base function- 
ing at Athens, Ga., and two associate 
bases operating in South Carolina form 
the nucleus of the base plan. 

Operating methods of the associated 
bases are explained. The company’s 
participation in feeder-line air trans- 
port, through a subsidiary company, is 
noted. It is reported that the policy is 
to avoid undue emphasis on this phase 
of activity in case the proposed routes 
be delayed curtailed. Southern 
Flight, October, 1944, pages 34, 35, 70, 
4 illus. 

Look Before You Buy a War Surplus 
Airplane. Robert C. Blatt. Infor- 
mation is given about the conditions 
under which war-surplus airplanes are 
being sold and to examine such 
planes for defects. A table shows the 
parts that shoul checked and the 


defects to look for It refers to the 
propeller, engine, landing gear, wings, 
tail assembly, and fuselage. It is also 
pointed out that prospective purchasers 
should check with the Civil Aeronau- 


tics Administratio1 
sentatives at the 
sibility of any 
being applicable t 
which might affect 
writer notes that 


or the sales repre- 
base regarding the pos- 
rational restrictions 
particular airplanes 
their choice. The 
iilitary planes may 


will pay for themselves many 
times over. Made in nearly 
4000 types for every indus- 
trial use. Investigate today. 


FREE Manual ror THe Asking 


DARNELL CORP. LTD. 60 WALKER ST. NEW YORK 13.NY 
LONG BEACH 4 CALIFORNIA 36 N CLINTON. CHICAGO 6 ILL 
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have to be certificated with operational 
restrictions—particularly restrictions 
against acrobatics and intentional sping, 
etc. A list of the addresses of the cen- 
ters where surplus airplanes will be sold 
is given at the end of the article. 
Aviation Maintenance, October, 1944, 
pages 46, 47, 178, 180, 182, 184. 


Control Equipment 


Valve Follower Mechanisms for 
Servo Controls. A brief article classi- 
fies basic types of mechanical valve 
follower mechanisms as: (1) screw and 
nut, (2) wedges, (3) floating levers, (4) 
epicyclic gearing, (5) flexible cord and 
pulleys. Drawings, accompanied by 
explanatory captions, depict the various 
types. Product Engineering, October, 
1944, pages 702, 703, 8 illus. 

Remotely-Operated Controls for 
Aircraft Hydraulic Systems. Ralph 
EK. Middleton. This article deals with 
control mechanism used to direct the 
fluid to the proper part of the hydraulic 
system as required by the operator. 
The writer discusses four-way selector 
control valves of the series and parallel 
types, auxiliary four-way control valves, 
and the use of electricity for the remote- 
control operation. The relative merits 
of the different, basic systems are ex- 
amined. It is stated that the combined 
use of electric and hydraulic power rep- 
resents the best approach to the prob- 
lem. Various developments this 
type of control system are described. 
Automotive and Aviation Industries, 
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Faster and l'resher via Cyclones 


Transportation of perishables 
by air becomes a highly interest- 
ing prospect as ton-mile costs 
shrink. Yet no commodity under 
consideration is so perishable as 
human vitality,which on extended 
trips wilts like lettuce or gardenias. 

Faster, Cyclone-powered air 
transport gives passengers a wide 
travel advantage in distance cov- 
ered before fatigue sets in. With 
still higher standards of commer- 
cial speed in sight for tomorrow, 
transportation to any part of the 
world will be possible with maxi- 


WRIGHT POWERS THE 


mum saving of passenger vitality. 
The accepted high-power engine 
for super-speed transport in such 
installations as the Boeing Super- 
fortress, Lockheed Constellation, 
Curtiss CW-20E Commando and 
Martin Mars is the Cyclone 18, 
with a rating of more than 2200 
horsepower. True to Wright tradi- 
tion, the smooth-running Cyclone 
18 is thrifty of fuel and mainte- 
nance, and offers Operators a pay- 
load bonus of two extra passengers 
over comparable power plants. 
Wright Cyclones pay their bay. 


GE OF t RE AIR 


— 
Cyclones Save 3 Ways 


LESS WEIGHT—-MORE PAYLOAD 
LOWER FUEL CONSUMPTION 
REDUCED MAINTENANCE 


WRIGHT 


Aircraft Engines 


Wright Aeronautical Corporation 
A Division of Curtiss-Wright Corporation 


Paterson, New Jersey, U.S.A. 
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“ne Pound 
Worth as Much 


aS $5030 


ear to NEA,” 


SAYS 


Vice Pres. of Operations 


Ou experience in New England 
over a period of years emphasizes 
the value of every pound of in- 
creased pay load. Each pound of 
unnecessary weight saved can mean 
that much more for passengers and 
cargo. For example, one pound of 
excess weight on the Boston-New 
York run, operated with 24-pas- 
senger DC-3's on hourly schedules. 
Northeast as much as 
$503.00 a year.” 


BOOTS 


could cost 


Milton H. Anderson 


Northeast Airlines 


Boots Nuts Save Up to 60 Lbs. Per Plane 


® Lighter, tougher, Boots step up cargo 


capacity. 
@ Meet all specifications of government avia- 


tion agencies 


@ Standard fastenings on all post-war com- 
mercial ships 

@® Wartime standard nuts on all types of 
planes fighters, bombers. transports. 

@® Can be used again and again—yet self- 
locking grip never slips. 

@ “Outlast the plane.” 


Motion Picture —“All Work And NoPlay”— 16mm. 
sound—30 minutes. Write for information. 


SELF-LOCKING NUTS 


Boots Aircraft Nut Corporation, General Offices, New Canaan, Conn., Dept. B 


Representatives in New York Chicago Detroit 


Indianapolis los Angeles Kansas City 


BOOTS STEEL ANCHOR NUT 


(W2S =8-32) The comparable fibre nut 
is 151.2% heavier than this all-metal, 
steel self-locking nut. 


S 


Send for Free Weight-Saving Booklet 


Actual weights of over 250 dif 
ferent self-locking nuts used in 
aircraft, comprehensively r 

viewed for the convenience of 
aircraft designers, engineers, 
operating and maintenance per 

sonnel. Copy will be sent you, 
free, on request. 
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.. CHAMPION SPARK PLUG 


INSURE DEPENDABLE /GN/T/ION ! 


The Navy’s great fighter, the Hellcat 
built by Grumman, is setting almost 
daily, unparalleled records in combat. 
The combination of Navy pilots’ skill, 
courage and daring, and the obviously 
great ships that they fly, is a winning 
one. “Hot” pilots and “hot” engines 
go together. Champion Spark Plugs 
and “hot” engines likewise go together, 
and championship performance is al- 
ways the result. So today they are firmly 
established as true champions in the air, 


as they are on land and water. '‘Cham- 
pion-Ceramic Aircraft Spark Plugs are 
standard equipment in the Pratt & Whit- 
ney engine which powers the Grumman 
Hellcat. Thus Champions continue to 
demonstrate their better performance 
and outstanding dependability in serv- 
ice where spark plug dependability may 
spell the difference between being victor 
or vanquished. Champion Spark Plug 
Company, Toledo 1, Ohio. 


INSTALL CHAMPIONS AND FLY WITH CONFIDENCE 
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RUBBER 


RUBBER-TO-RUBBER contacts 
ABSORB shock... MINIMIZE 
vibration...MUFFLE noise... 
PROLONG LIFE of moving parts! 


SHOCK is the foe of machinery. SHOCK and 
resultant VIBRATION caused by metal-to- 
metal contacts of moving parts are fast being 
eliminated by modern processes of rubber-to- 
metal adhesion. 


A “striking example” of metal-to-metal versus 
rubber-to-rubber contacts is the development 
of the modern combine or “all-crop harvester.” 


ORCO engineers, working closely with farm 
machinery engineers, applied modern rubber 


adhesion processes to eliminate metal-to-metal 
contacts in threshing mechanisms. 


The “end result” was elimination of SHOCK 


THE Company - Ono 


BRANCHES: DETROIT » NEW YORK + CHICAGO + INDIANAPOLIS - WASHINGTON + CLEVELAND 
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Cut-away view of threshing mechanism in a modern combine. 
Rubber faced steel cylinder bars, operating in connection with 
o rubber stripping plate, and two stationary block rubber 


concaves, protect hard and soft shell crops from damage. 


which in old style harvesters limited the 
machines to hard shell crops and often caused 
damage to both crops and machines. 


Rubber-to-rubber contacts now widen the scope 
of the modern combine to include soft shell as 
well as hard shell crops. Machines last longer. 
Crops are protected against crushing. Oper- 
ators are relieved of fatigue caused by excessive 
noise and vibration. 


When YOU encounter problems involving 
SHOCK and VIBRATION in moving parts of 
machinery, ORCO engineers are prepared to 
co-operate. Ask for ORCO-OPERATION! 
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October 15, 1944, pages 22, 23, 88, 90, 
92, 5 illus. 

Basic Principles of Power Boost 
Flight Controls. KE. G. Riley. In 
opening this discussion of power-boost 
fight controls for large aircraft, the 
writer describes various substitutes for 
power boost which have been tried. It 
is stated that all of these have disad- 
yantages that prevent their use on large 
aircraft. The requirements for a suc- 
cessful power-boost system then are 
outlined. Consideration is given to the 
location of the major elements, and the 
conditions requiring boost control are 
listed and discussed. The boost system 
used on the Martin Mars is described 
in sections dealing with the elevator 
control system, the pressure source, 
safety features, and the automatic by- 
pass valve. Industrial Aviation, Oc- 
tober, 1944, pages 7-9, 94, 95, 4 
illus. 


Deicing 
The New T.K.S. Airframe De-icing 
System. The principles, operation, 
and equipment of a British airfoil-de- 
icing system are detailed. Called the 
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T.K.S. system, this is based upon the 
use of chemical deicing fluid capable of 
mechanical distribution. Essentially, 
the system consists of a motor-driven, 
positive - displacement, multioutlet 
pump, a deicing fluid filter, a motor 
controller, deicing liquid, and special 
metal leading-edge distributors. The 
deicing fluid is supplied from a suitable 
storage reservoir to the pump via the 
filter, each individual pump outlet being 
piped to one or more of the special metal 
distributors inset in the leading edges 
of the wings, tail plane, and fins. The 
individual pump outlets are calibrated 
to distribute the correct quantity to the 
surface served. The liquid is carried by 
the air stream over all surfaces of the 
wings, tail planes, fins, and controls, 
thereby protecting all essential com- 
ponents. Two rates of flow are provided 
for the deicing liquid—one for normal, 
and the other for emergency use. 

Description of this system is pre- 
ceded by some general notes on three 
different methods of airfoil deicing: 
the ‘‘boot”’ method, the hot-wing proc- 
ess, and the use of chemical deicing 
paste. The Aeroplane, September 29, 
1944, pages 359-361, 4 illus. 


Design 


Progress in Aircraft Design. Bruce 
Smith. It is noted that the progress in 
aircraft design during the past 40 years 
has been steadily upward, as measured 
by an arbitrary computation of effi- 
ciency chosen to bring out the salient 
points in connection with aerodynamic 
characteristics. Several simple ap- 
proaches are given to illustrate the 
progress made. 

A concrete example is given of air- 
plane design improvement by comparing 
an accepted 1919 design with a hypo- 
thetical airplane of the present, both 
having the same gross weight, span, 
power, and landing speed. Among the 
betterments expected in the future are: 
improved aerodynamic characteristics 
at high speeds through increased wing 
critical speed from a compressibility 
standpoint; incorporation of variable- 
area means in the tail surfaces; and in- 
crease of extensible wing area. Factors 
other than aerodynamic improvement 
that have contributed to the higher 
efficiency are summarized. Aero Digest, 
October 1, 1944, pages 58-60, 5 illus. 

“Golden Hind” Goes East. An 
account of how a Short Empire flying 
boat of the “G” class, originally in- 
tended for civil flying but converted to 
military use, was reconverted into a civil 
transport. It is reported that the chang- 
Ing of seating capacity from 40 passen- 
gers to 38, the obtaining of a high degree 
of comfort, and the considerable redue- 
tion of the noise level in the cabins en- 
tailed an additional weight of about 550 
lbs. Two innovations were incorpo- 
rated: one, a concealed escape hatch 
working on a press-button system; the 
other, the fitting of panels to house the 
“defence” and black-out curtains. Be- 


cause of the hull primary structure, the 
passenger accommodation was divided 
into four compartments, larger than 
those on the peacetime Empire flying 
boats but similar in general layout. 
Extensive use of fabric instead of panels 
is credited with having saved weight 
and having been effective for sound- 
proofing. Flight, September 21, 1944, 
pages 315, 317, 2 illus. 

Design Engineers Want More 
Information in Catalogs. I. A. Pinger. 
The need for improvement in the cat- 
aloguing of equipment and hardware 
articles for aircraft is emphasized. Rec- 
ommendations contained in a_ study 
made by the National Aircraft Stand- 
ards Committee are given. Advantages 
of good catalogue files containing spe- 
cific technical information, proper in- 
dexing, and minimum requirements are 
also discussed. Product Engineering, 
October, 1944, pages 679, 680. 

Favoring the Classical in Flying 
Boat Hydrostatics. W. J. Griffey. 
Methods of investigating the static 
water characteristics of a proposed fly- 
ing-boat hull design are discussed. A 
comparison is made between the classi- 
cal methods of naval architecture, 
modified to suit the requirements of 
flying-boat design, and the experimental 
method, involving the building of a 
scale model. Favoring the classical 
method, the writer explains the basic 
principles and steps in making these 
calculations for determining the draft 
and trim of the hull when afloat. He 
gives detailed instructions for deter- 
mining the normal load water line for 
a typical flying boat, applying mathe- 
matical formulas for calculating the cen- 
ter of gravity, the center of buoyancy, 


os 


the displacement, the trim angle, and 
other relationships. Other computa- 
tions are carried out to show the change 
of trim caused by the movement of the 
center of gravity, the transverse stabil- 
ity of the hull, and the determination 
of metacentric height. Allowances for 
fuel tanks, and the displacement of side 
floats also are explained. Aviation, 
October, 1944, pages 159-163, 8 illus. 

Pilot’s Prescription. PartI. Capt. 
W. Laing Stewart. The first of a ser- 
ies of articles presenting an air-line 
pilot’s views regarding the develop- 
ment of British intercontinental trans- 
port aircraft for the postwar period. 
In this first article, the writer compares 
the advantages of air-cooled engines 
with those of the liquid-cooled type. 
While indicating why the former have 
been favored in the past, he shows a 
preference for the latter type because 
of its adaptability to tandem mounting, 
which, he suggests, would be useful in 
future civil air transports. He advo- 
cates employing eight engines mounted 
in four tandem pairs, in the belief that 
this type of design would solve stress 
problems and facilitate lighter con- 
struction. 

Part I also initiates a consideration 
of the influence of available runways 
upon the design of future airplanes. 
Rather than design the planes to con- 
form with existing runway facilities, the 
writer intimates that longer runways 
should be built which could accommo- 
date larger, higher powered landplanes. 
The Aeroplane, September 1, 1944, 
pages 244, 245. 

Pilot’s Prescription. Part II. Capt. 
W. Laing Stewart. This second article 
of a series gives the writer’s opinion as 
to the deficiencies and merits of British 
airplane-design development. He also 
lists the minimum specifications of two 
types of long-range commercial air- 
craft which he believes would stand a 
good chance of competing with the de- 
signs of other nations after the war is 
over. Both are landplanes—one with 
& maximum weight of 120,000 Ibs. 
and a range of 2,610 miles; the other 
with a maximum weight of 150,000 lbs. 
and a range of 3,045 miles. The Aero- 
plane, September 8, 1944, pages 272, 
273. 

Pilot’s Prescription. Part III. 
Capt. W. Laing Stewart. The third of 
a series of articles in which an air-line 
pilot suggests design standards for 
British postwar civil air transports. 
Part III contains his comments regard- 
ing the design of cockpits or flight decks 
for large transport planes. He specifies 
that, in addition to the equipment 
normally installed at present, a deck for 
a crew of five should comprise a mini- 
mum of five small wardrobes, five lock- 
ers, food and drink locker, cabinets for 
files, logbooks, books of tables, sextants, 
chronometers, ete., and a lavatory with 
wash basin. The size of the deck, he 
believes, should be at least double the 
area now normally allotted to it. As 
laid out originally for Pan-American 
Airways, the Boeing 314 Clipper flying 
boat is cited as the only airplane known 
to the writer that at present provides 
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= postwar opportunities and responsibilities 


To Australia— AND BACK— 
in 95 hours and 20 minutes! 


12:00 midnight Sunday: A huge Liberator Ex; 10:30 p. m. Tuesday: The ground crew at an Australian 

® loaded with a secret cargo, roars down its California run- ® airport speedily unloads the Liberator’s high-priority 

way and soon dwindles to a speck on the horizon. The dis- cargo... checks the engines . . . heaves aboard tons of mail for 

patcher checks off another routine flight for CONSAIRWAY the U. S. A. A new “Pony Express” flight crew jogs out, 

the military airline established in 1942 by Consolidated f climbs aboard, and the giant transport streaks down the run- 
the Air Transport Command. way for the return trip. 


ress 


Born of war, CONSAIRWAY's job, in the beginning, 

So far, CONSAIRWAY Liberators have 1 1764 ® was to bring back Ferry pilots who had delivered bomb- 

® round trips between the U. S. and Australia—a total of ers to the South Pacific. Westbound cargoes, today as then, 

25,900,000 over-water miles, without a single fatal accident consist of tons of spare aircraft engines and parts, medical 
The original Liberator that pioneered the Australi 


ha supplies, and ammunition—in short, any supplies that are 
now completed 84 round trips and is still going strong! needed fast by our fighting men “Down Under.” 


CONSOLIDATED VULTEE AIRCRAFT 
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No spot on earth is 

+» more than 60 hours’ 

> flying time from your 
local airport 


From “Flying Jeeps” to Leviathans of the air — The 
planes shown below were all designed and developed 
by Consolidated Vultee. When peace comes, the company 
will be in a position to provide the postwar equivalent of 
such planes, from small, privately owned “‘air flivvers” to 


11:20 p.m. Thursday: The Liberator contacts the con- 

@ trol tower at its California airport ...““CONSAIRWAY 

plane No. 10 coming in!””... and it’s back home again. Since 

it left that same airport, 95 hours and 20 minutes ago, the 

land-based Liberator Express has logged 14,690 miles over 
the Pacific—to Australia and back! 


After the war, long-range Liberator planes will con- 

@ tinue to supplement other forms of transportation — the 
train, truck, and ship—in rebuilding the peacetime world. 
But airplanes will also have another role to fulfill: a perma- 
nent postwar Air Force can become America’s soundest 


huge, transoceanic cargo-and-passenger planes. 


RELIANT.. . navigational trainer 


4A LLP 
4 
LIBERATOR EXPRESS... transport 


CATALINA .. .potro! bomber 


SENTINEL ...'"Flying Jeep’ 


QUICK FACTS FOR AIR-MINDED READERS 


Atlantic ‘‘Millpond’’ — So far, 
during the war, Allied aircraft 
have flown more than 15,000 
Atlantic Ocean crossings. 
Life Sover—Probably one of the 
smallest warplanes in use, the 
famous Consolidated Vultee 
“Flying Jeep” has added a 
new job to its many other uses. 
Modified as a flying ambu- 
lance (capacity: 1 litter) it 
is speeding wounded men to 
base hospitals from small jun- 
gle clearings and other in- 
accessible spots. 

Postwar ‘‘sky roads’’— 20,000 
air strips, placed 10 miles 
apart in a pattern of squares, 
would cover the country. Ade- 


quately marked, they would 
enable the postwar small- 
plane owner to travel cross- 
country without learning a 
complicated system of ‘navi- 
gation. Cost per strip: $6000 
(about 4 the cost of 1 mile 
of national highway). 


“It is becoming increasingly 
clear to an air-minded Amer- 
ica that a greatly expanded 
Air Transport, a permanent 
postwar Air Force, and a 
healthy, competitive Aircraft 
Industry will be important 
factors in helping to maintain 
a lasting peace and prosper- 
ity.”” Tom M. Girdler, Chair- 
man of the Board, Consoli- 
dated Vultee Aircraft Corpor- 
ation. 


Consolidated Vultee is the largest builder 
of airplanes in the world. 


investment in the interests of a lasting peace. 


San Diego, Calif. 
Vultee Field, Calif. 
Fairfield, Calif. 
Tucson, Ariz. 


Fort Worth, Texas 
New Orleans, La. 
Nashville, Tenn. 


Louisville, Ky. Allentown, Pa. 
Wayne, Mich. Elizabeth City, N. C. 
Dearborn, Mich. Miomi, Fia. 


Member, Aircraft War Production Council 


CORPORATION 


EF, 
’ 
2 
‘ 
CORONADO... patro! bomber 
a 
VENGEANCE, dive bomber VALIANT. .. bosic troiner q 
: 
: 
: 


AERONAUTICAL ENGINEERING DECEMBER, 


adequa 
Aerople 
302, 
Stru 
(-54. 
Doug: 
yarious 
of thi 
constr 
deseril 
low-Wi 
constr 
as 93 
6 in.; 
the are 
line at 
The fe 
gines 
take-o 
to be 
a gro: 
Digest 
86, SS, 
Pre 
Earl. 
practic 
techni 
It ex] 
in the 
use in 
new d 
the la 
plicati 
drawit 
of the 
tion 


Sugge 
prove 
planes 
must not threaten the breakdown of the Formica control pul- (1) ft 
leys, bushings, and other mechanical ‘parts of a war plane, servic 
and it never does, as the successful use of the material in so cause 
large a part of American production, sent all over the world, incon 
has shown. 
serves 
Strength is combined with lightness, about half the weight of probl 
light metal. It is combined also with very low co-efficient of instal 
thermal expansion which enables moving parts to keep their contr 
dimensions under the widest variety of conditions—and always cocks 
run freely. coppe 
line 
a safe 
pipe. 
The aviation engineer knows Formica well and likes it. After altert 
the war in its decorative grades it will be used to panel pas- matic 
senger cabins, provide cigarette-proof, alcohol-proof, spot-proof fuel : 
tops for tables used in the passenger space. i 
“The Formica Story’ is a moving picture in color showing the cumt 
qualities of Formica, how it is made, how it is used. It is avail- provi 
able for meetings. for 
This 
when 
two-t 
1944 
De 
Py- 
An a 
tures 
line « 
the | 
THE FORMICA INSULATION COMPANY, 4636 SPRING GROVE AVENUE, CINCINNATI 32, OHIO fon 


The chemical inertness of the material prevents all corrosion, 
keeps surface smooth, reduces air friction even after years of use. 
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adequate space for its flight crew. The 
Aeroplane, September 15, 1944, page 
302, 1 illus. 

Structural Details of the Douglas 
A design analysis of the 
Douglas C-54. Sectional drawings of 
yarious components illustrate details 
of this transport plane’s design and 
construction. The C-54 (or DC-4) is 
described as a four-engined, all-metal, 
low-wing monoplane of semimonocoque 
construction. Its overall length is given 
as 93 ft., 5 in.; its wing span, 117 ft., 
6 in.; total wing area, 1,462 sq.ft.; 
the area of the ailerons, aft of the hinge 
line and including the tab, 93.7 sq.ft. 
The four Pratt & Whitney R-2000 en- 
gines are rated at 1,450 hp. each for 
take-off. Maximum speed is reported 
to be 280 m.p.h. at 23,200 ft., and it has 
a gross weight of 56,200 Ibs. Aero 
Digest, October 15, 1944,. pages 82-84, 
86, 88, 12 illus. 

Pre-Production Technique. J. N. 
Earl. This is an article on the lofting 
practices and template reproduction 
techniques of Westland Aircraft Ltd. 
It explains the function of a mold loft 
in the establishment of accurate data for 
use in the initial production stages of a 
new design. It also describes in detail 
the laying out of a mold loft, its ap- 
plication in the production of full-size 
drawings that give the basic geometry 
of the complete aircraft, and its rela- 
tion to other design and production 
departments. The direct-contact proc- 
ess by which the company obtains re- 
productions from a master template 
through the medium of printing ink are 
reviewed briefly. Aircraft Production, 
October, 1944, pages 484-490, 16 illus. 

Ace in the Hole. Leighton Collins. 
Suggestions are offered on how to im- 
prove the fuel systems of personal air- 
planes. Three problems are considered: 
(1) fuel systems so designed that in 
service they might cause trouble be- 
cause they are too infrequently and too 
inconveniently flushed; (2) carburetor 
ice; and (3) uncertain gasoline re- 
serves. As the solution to the first 
problem, it is suggested that there be 
installed on the instrument panel.three 
controls operating petcocks. The pet- 
cocks would be attached to lengths of 
copper tubing through which the gaso- 
line would be drained onto the ground 
a safe distance away from the exhaust 
pipe. For the second problem, three 
alternatives are prescribed: an auto- 
matic carburetor preheat control; a 
fuel injector system; or a scheme of 
heating by conduction the metal parts 
of the carburetor on which the ice ac- 
cumulates. A reserve tank that would 
provide 30 min. of flying is recommended 
for combating third problem. 
This tank would fill automatically 
When the main tank was more than 
two-thirds full. Air Facts, November, 
1944, pages 44-50, 1 illus. 

Design Analysis of the Lockheed 
PV-1 “Ventura.” Wilfred N. Wallace. 
An analysis is given of the design fea- 
tures of the PV-1 Ventura. After an out- 
line of the diversified services for which 
the plane is used, an engineering descrip- 
tion is given of the materials and struc- 
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tural features of each of the main parts 
of the airplane. Detailed design infor- 
mation is supplied about the wing group, 
controls, fuselage, empennage, landing 
gear, power plant, engine cowling, and 
the exhaust, oil, and fuel systems. II- 
lustrations include an exploded view of 
the plane, a large picture showing its 
internal construction, and various draw- 
ings of component parts. Industrial 
Aviation, October, 1944, pages 17, 18, 
20-22, 24-31, 98-100, 16 illus. 

Fluid War Design. A group of 
photographs illustrates the transition 
of several American military planes 
from their original designs to their most 
modern versions. Comparative photo- 
graphs are shown of the North Ameri- 
can B-25 Mitchell, Consolidated Vultee 
B-24 Liberator, Boeing B-17 Flying 
Fortress, Curtiss-Wright C-46 Com- 
mando, Curtiss P-40 Warhawk, Lock- 
heed P-38 Lightning, North American 
P-51 Mustang, Republic P-47 Thunder- 
bolt, Bell P-39 Airacobra (P-63 King- 
cobra). Western Flying, October, 1944, 
pages 146, 148, 18 illus. 

The Focke-Wulf 190. John Foster, 
Jr., and Chester 8S. Ricker. Number 
nine in a series of design analyses, this is 
a comprehensive engineering report on 
the Focke-Wulf 190. Details of the 
German fighter plane’s design and con- 
struction are illustrated by numerous 
sectional drawings. Specifications and 
design data are listed. It is stated that 
the principal theory underlying the de- 
velopment of this plane appears to be 
the reduction of field maintenance time. 
Aviation, October, 1944, pages 127- 
152, 47 illus. 

Make Flying Easier. Edward E. 
Slattery, Jr. Elimination of steering by 
foot controls is urged as the first step 
toward simplifying aircraft operation. 
Noting the value of simplified operation 
to the development and promotion of 
aviation, the writer demonstrates the 
feasibility of design changes enabling 
such elimination of the foot pedals. 
He cites the Ercoupe and Skyfarer as 
airplanes that have incorporated such 
changes, and he refutes criticisms of the 
principles by which the controls of 
these planes have been simplified. 
Flying, November, 1944, pages 30, 31, 
118, 134, 3 illus. 


Electrical Equipment 


Some Aspects of the Application of 
Induction Motors to Aircraft, H. J. 
Braun. The fundamental characteris- 
tics of the three-phase induction motor 
are examined from the point of view of 
their possible application to aircraft. 
A brief review of present motor speci- 
fications is supplied, and test data are 
given on the operation of an induction 
motor with one or two lines cut as 
though they had been shot away in aerial 
combat. Common types of motor load- 
ing are discussed with reference to the 
suitability of induction-motor drive for 
each. Curves are presented to illus- 
trate the characteristics of motors and 
various types of loading.  Llectrical 
Engineering, October, 1944, pages 769- 
772 (Transactions), 11 illus. 
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Effect of Current Aircraft Electrical 
Developments on Post-War Design. 
Lt. Col. T. B. Holliday. The writer re- 
views the progress made in electrical 
equipment for aireraft during the war 
and discusses the possibilities for peace- 
time applications opened by these de- 
velopments. Information is given re- 
garding the progress made in generator 
design, voltage regulation, motor de- 
sign, and the design of other electrical 
equipment. The possibilities of 400- 
cycle power, which, it is stated, have 
only begun to be realized, are discussed. 
Industrial Aviation, October, 1944, pages 
44, 46, 48, 49, 103, 104, 4 illus. 


Gaseous-Discharge Lamps for Air- 
plane Lighting Service. E. W. Beggs. 
Consideration is given to the advantages 
of fluorescent lamps for aircraft, with 
particular reference to 400-cycle opera- 
tion, which has been found to provide 
about 20 per cent greater efficiency than 
the 60-cycle alternating current for 
which these lamps were created origi- 
nally. + Information is given regarding an 
investigation conducted to determine 
the performance of the fluorescent lamp 
throughout the normal and _antici- 
pated range of ambient temperatures 
and at extremes of low temperature that 
may be encountered at high altitudes. 
The experiments indicated that satis- 
factory light output, high efficiency of 
light production, and dependable opera- 
tion of fluorescent lamps are readily ob- 
tainable on 400-cycle airplane circuits. 
The results of a study of the effect of 
low temperature and 400-cycle opera- 
tion on two types of glow lamps are also 
given. The study indicated that glow 
lamps are practically unaffected by low 
ambient temperatures and their per- 
formance is excellent at 400 cycles. 
Electrical Engineering, October, 1944, 
pages 760-763 (Transactions), 11 illus. 


Aircraft Electric Systems. Part I. 
R. J. Sutton and G. C. Close. Begin- 
ning a series about electrical systems 
for modern aircraft, the writers note the 
increasing demands for electric power, 
They trace the development of genera- 
tors from the low-power units, designed 
to supply ignition current only for early 
airplanes, to the present electric power- 
generation and distribution systems for 
a four-engined bomber, delivering 24,- 
000 watts and requiring 10 miles of wir- 
ing. After classifying power demands 
into four general categories—for heat- 
ing, lighting, mechanical power, and 
communications—they give considera- 
tion to the mechanical, electrical, and 
thermal problems involved in the appli- 
cation of electric power to aircraft. 
Among the limitations that designers 
have been called upon to overcome are 
those of space and weight, vibration, 
temperature ranges, and atmospheric 
density. The effects of these limita- 
tions are discussed, and steps taken to 
overcome them are explained. 

In addition to generators, the first 
article of the series describes the func- 
tions of electrical auxiliaries such as 
voltage regulators, relays, and storage 
batteries. The various types of these 
devices are explained, with informa- 
tion about the conditions under which 
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N, one will deny that production 
for war has substantially contributed 
to the techniques of design and man- 
ufacture of products from the lighter 
metals as well as the slower oxidiz- 
ing metals. 

But this skill and knowledge, born 
of war’s necessities, can and will be 
turned to the advantage of the public 
through the manufacture of parts for 
peace-time products such as auto- 
mobiles, refrigerators, washing ma- 
chines, office appliances and the like. 

This redesigning of parts and 
products utilizing stainless steels, 


Monel, Inconel and aluminum as 


There’s a Big Swing 


to Less Common Metals 
in The: POLLAK Version of [ee-conversion 


well as steel and brass is an integral 
part of the Pollak Version of Recon- 
version. We are ready to pool Pollak 
techniques and experiences with 
these metals with the product plan- 
ning ideas of engineers and sales 
staffs of American Industry. 

The Pollak Version of Reconver: 
sion has already resulted in the re- 
designing and respecification of parts 
made of these metals for a number 
of products for consumer use! Our 
engineers and development experts 
may be able to help other firms mod- 
ernize their products. Consultation 


invited without obligation. 


POLLAK 
PRECISION 
PRODUCTS 


POLLAK MANUFACTURING COMPANY 
: Arlington, New Jersey 
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each operates and the advantages and 
disadvantages of each. Apparatus oper- 
ating on direct current is compared with 
alternating-current devices with respect 
to performance, weight, cost, and main- 
tenance. The latter part of the article 
outlines the benefits and difficulties of 
independent auxiliary engines as a 
source of electric power, compared with 
wind-driven and engine-driven 
generators, and indicates that the pres- 
ent trend is toward the use of auxiliary 
engines in the larger types of airplanes. 
Western Flying, October, 1944, pages 88, 
90, 92, 94, 6 illus. 


Dimensional Studies of Lightweight 
Motors for Aircraft. Wayne G. Mor- 
rill. The writer points out how 
relatively complicated machines may be 


compared by a method similar to di-, 


mensional analysis for the purpose of 
establishing such relationships as out- 
put per pound or output per cubic inch. 
The effect of size on design properties 
is discussed. The properties of light- 
weight motors for aircraft are analyzed. 
Consideration is given to the basis for 
direct-current aircraft-motor study. 
Electrical Engineering, October, 1944, 
pages 698-701 (Transactions), 4 illus. 


Engines 
Mechanical Failures in Aero- 
Engines. W. N. Twelvetrees and 
K. W. Walpole. Typical design and 
production weaknesses in aircraft en- 
gines revealed by wartime operation are 
described. It is noted that the principal 
difficulty in the investigation of an en- 
gine failure is the complexity that re- 
sults from secondary failures and the 
fact that similar effects can be produced 
from more than one cause. Basic fac- 
tors that may be regarded as the most 
general cause of wartime engine failure 
are listed in the order of average occur- 
ence: (1) operational overloading and 
abuse; (2) “shock loading’; (3) enemy 
action; (4) “hydraulicing”’; (5) de- 
fects in design; and (6) defects in ma- 
terial. 

It is explained that “shock loading”’ 
occurs when the propeller strikes some 
fixed object and “hydraulicing” is a 
word used to describe the results of hy- 
draulic pressure in the combustion 
chamber caused by a collection of oil or 
gasoline or both. Various kinds of de- 
fects and types of engine failures are 
described. Charts show the general 
relationship of the major causes of en- 
gine failure, and the relation of cause 
and effect in a typical complex failure. 
Micrographs and photographs reveai 
the defects in parts. Aircraft Engineer- 
ing, September, 1944, pages 268-274, 18 
illus. 


Recent Research in Poppet Valve 
Train Design. Carl Voorhies. This 
article contains data on valve-train de- 
sign derived from recent research proj- 
ects. The usual problem confronting the 
engineer is the designing of a valve train 
that will provide as much power as pos- 
sible with the torque curve required for 
the particular application, will have 
parts that are durable, and will main- 
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tain quietness of operation to a degree 
consistent with the application of the 
engine. Valve-train design by the 
trial-and-error method is discussed, and 
consideration is given to faulty motion, 
the major cause of which is stated to be 
excessive deflection. Methods of study- 
ing valve-train operation are given. 

Four classes of instruments for study- 
ing the valve train are listed as: (1) 
equipment that measures the lift of the 
valve at selected positions of the cam so 
that the path of the valves in motion 
may be plotted; (2) oscillograph equip- 
ment that produces a picture of the lift 
curve, velocity, and acceleration curve; 
(3) a strain gauge that produces a 
graph indicating the loads on a selected 
part throughout the cycle, when used 
with an oscillograph; and (4) high- 
speed motion pictures. The use of the 
stroborometer for obtaining valve-mo- 
tion curves is described. Consideration 
is given to cam. design, theoretical and 
actual cam stresses, rocker-arm design, 
and the advantages of the hydraulic 
valve lifter, especially for air-cooled en- 
gines. Automotive and Aviation Indus- 
tries, October 1, 1944, pages 92, 94, 96, 
14 illus. 

Civil Aircraft Engines. C. A. H. 
Pollitt. Criticizing the comments of- 
fered in a preceding article regarding the 
advantages of air-cooled engines for 
civilian aircraft, the writer takes up the 
case for liquid-cooled engines. He dis- 
cusses the merits of this type of engine 
for high-powered civil air transports, 
particularly citing its adaptibility for 
“buried” installations. While ques- 
tions of compactness and accessibility 
are also considered, weight advantage is 
another factor that is stressed. A com- 
parative weight analysis between an 
air-cooled and a liquid-cooled power 
plant in chart form is used to define the 
superiorities of the latter on this point 
Flight, August 31, 1944, pages 240, 241, 
3 illus. 

Engines for Private Planes. Carl 
T. Doman. Ina survey of the power- 
plant requirements of postwar personal 
airplanes, the writer states that a funda- 
mental need is the standardization of 
engine design and performance so that 
quantity production and reduced costs 
can be achieved. The problems of 
adapting aircraft-engine design to the 
quantity-production methods of the au- 
tomotive-engine builders are outlined. 
Among the features believed to be im- 
perative for engines for personal air- 
craft are means for preventing carbu- 
retor icing, dual ignition by either mag- 
netos or batteries, and means for start- 
ing the engine without turning the pro- 
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peller by hand. Costs are analyzed on 
the basis of a projected two-passenger 
plane to be sold, completely equipped 
for about $1,200, which would allow 
about $300 for the engine. Accessories 
such as a starter, generator, magneto or 
distributor, spark plugs, wiring, and 
‘arburetor could be of modified auto- 
motive type, costing about $30. 

With a production rate of 100 engines 
per day, it is considered possible that a 
production cost of $100 for labor and 
material could be attained for a 100-hp. 
engine, but the desired weight limit of 
100 lbs. is not believed to be feasible in 
the immediate future, it being more 
likely that the minimum will be around 
200 Ibs. Performance figures are given 
for engines ranging from 90 to 185 hp., 
with different propellers, comparisons 
are made between direct-driven and 
geared propellers, and a market is sug- 
gested for manufacturers of automotive 
transmissions through supplying stand- 
ardized reduction-gear units for per- 
sonal airplanes. Higher engine speeds 
are predicted, and different cylinder ar- 
rangements, using from four to twelve 
cylinders, are discussed. Other matters 
considered are fuels and cooling. The 
special problems involved in engines for 
helicopters are outlined. Flying, Nov- 
ember, 1944, pages 51, 52, 106, 110, 3 
illus. 


- Model Maintenance Plant. Cana- 
dian Wright Ltd.’s production-line 
techniques of engine overhaul are re- 
viewed. Routines outlined include 
those of disassembly, cleaning, inspec- 
tion and checking, replacement of worn 
parts, painting, and metallizing, re- 
assembly, testing, and preparation for 
shipping. Information is also offered 
regarding the layout of the plant and the 
tools, jigs, and fixtures employed for the 
engine-overhaul procedures. Canadian 
Aviation, October, 1944, pages 139, 140, 
143, 144, 146, 157, 13 illus. 

The Gipsyqueen II. Part I. J. A. 
Oates. First of a series reviewing the 
methods employed for the manufacture 
of the de Havilland Gipsyqueen II. 
Part I contains a study-of the engine’s 
design features and an account of the 
machining operations that are per- 
formed on the crankcase, cylinder bar- 
rel, and head. Design and construction 
details are given on the cylinders, pis- 
tons, crankshaft, crankcase, camshaft, 
lubrication system, ignition, induction 
system, and starting equipment. The 
operations described include those of 
drilling, rough-boring, facing of the 
bearings, finish-boring, boring of the 
shells, and thread-grinding. In addi- 
tion to particulars about the equipment 
used in these procedures, the article 
also offers a series of photographs and 
sectional drawings in illustration of the 
details discussed. Aircraft Production, 
October, 1944, pages 460-472, 31 illus. 

Device Indicates Powerplant Faults. 
Thomas A. Dickinson. A warning de- 
vice for indicating the incipient failure 
of an aircraft engine is discussed in this 
article. Developed by the Consoli- 
dated Vultee Aircraft Corporation, this 
instrument is described as a deflection- 
indicating electrical limit switch that 
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Until perpetual motion is here, gimme 
the Jacobs,” says T/Sgt. Jinks." I tended tea- 
kettles in this man’s Army when they thought 
the JN-4 was a hot plane. I remember jobs 
that needed two hours in the shop for ever) 
one in the air. An’ I'm here to tell you that 
this baby has fewer headaches and less hard 
work in it than any plane engine I ever met! 
You grease monkeys get a break because this 
outfit has Jacobs, and I want you to treat 


‘em right respectful — see?” 


Technical Sergeant Jinks hasalmost as many 
hash marks as stripes and rockers on his sleeve. 
And when it comes to rating aircraft engines, 
his opinion is as good as they come. 

Ground crews in training squadrons are 


powerfully partisan to the Jacobs. Three years 
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BUY MORE WAR BONDS! 


ago, regulations specified 350 flight hours as 
the maximum service period between major 
overhauls. That period has been gradually ex- 
tended to 1200 flight hours! And the Jacobs 


rarely leaves its nacelle between majors. 


Ver these Jacobs in thetwin-engine trainers 
that school the bomber pilots, are handled by 
students, make more take-offs, spend more time 


at full throttle than any engine in combat 


service—or commercial operation ! 
This record of the Jacobs will stand 
the closest scrutiny of any commercial 
operation for low maintenance cost 
and dependable performance . . . 
After the war, Jacobs will also have 
new models for light planes and medium 
transports . . . well worth the immediate 
attention of plane manufacturers, feeder or 
freight line operators, private fliers . . . Jacobs 


Aircraft Engine Co., Pottstown, Pa. 
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utilizes the torsional displacement of an 
engine caused by the propeller torque 
action against the resilient vibration- 
damping engine mountings. Whenever 
an engine begins to give trouble, the 
warning device causes a small light to 
flicker or glow over the feathering 
switch of that particular engine. A 
typical installation is photographically 
and diagrammatically illustrated. Aero 
Digest, October 15, 1944, page 94, 2 
illus. 


Flight Operations 


Fuel Consumption. Lt. B. Orchard 
Lisle. A consideration of the problems 
attendant upon the work of the R.A.F. 
or U.S.A.A.F. petroleum service officer 
in projecting the amount of fuel which 
will be required by his unit for a given 
period. While the utility of gasoline- 
consumption tables is indicated, differ- 
ent factors are described which tend to 
make their accuracy variable. Some 
statistics are given on the volume of pe- 
troleum being consumed by British and 
American aircraft operating from the 
United Kingdom. The Aeroplane, Sep- 
tember 1, 1944, pages 247, 248. 

Should the Flying Control Officer 
Be a Pilot? Lt. R. G. Worcester. 
A discussion of the desirability of having 
a qualified pilot as the officer in charge 
of a control tower. While arguments 
against having a Control Officer who is 
also a pilot are considered, the conclu- 
sion is that the indicated advantages of 
pilot experience for the control job out- 
weigh possible disadvantages. Atten- 
tion is also called to the fact that flying 
control has now become scientific and 
specialized work. The Aeroplane, Sep- 
tember 22, 1944, page 333, 1 illus. 


Flight Testing 


Lightplane Test Pilot. Paul H. 
Dietz. A test pilot outlines the specific 
checks that are made when the manu- 
facturing firm flight-tests a light plane. 
His report briefly tells what is covered 
during routine production testing, ex- 
perimental test flying, and demonstra- 
tion flying for Army and Navy con- 
tracting officers. The purposes of the 
different kinds of flight tests are noted, 
as well as some of the problems com- 
monly encountered during the tests. 
Air Pilot and Technician, October, 1944, 
pages 6, 7, 3 illus. 


Fuels 


Altitude Vapor Formation in Air- 
craft Fuel Systems. W. H. Curtis 
and R. R. Curtis. This paper describes 
an investigation of vapor formation in 
aircraft fuel systems at altitude. A 
series of tests were made with a simu- 
lated fuel system. This test equipment 
is described and illustrated. The re- 
sults of five tests runs are listed. Some 
of the conclusions are: (1) The opera- 
tion of a centrifugal fuel-booster pump 
properly installed will reduce the vapor 
potential of fuel on the discharge side 
of the booster. (2) The use of an elec- 
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To guard against the possibility of water 
in 100-octane gasoline, Douglas Aircraft 
Company employs this alternate static 
vent drain of transparent Tenite plastic 
in the fuel system of one of its planes. If 
any water should be present, it is auto- 
matically drained to this vent. 


tric-motor-driven fuel pump at any 
point in the fuel line between the fuel 
tank and the engine fuel pump has no 
effect upon the altitude at which vapor 
may appear in the carburetor, nor does 
it reduce its volume. Refinements in 
procedure and additional tests should 
permit the development of evaluation 
factors that will increase the usefulness 
of this technique. -SAE Journal, Oc- 
tober, 1944, pages 460-465 (Trans- 
actions), 14 illus. 

Studies of Fuels and Fuel System 
Phenomena Contributing to Aviation 
Vapor Lock. A. E. Robertson and R. 
Albright. It is pointed out that a small 
amount of vapor will cause vapor lock in 
aircraft fuel systems, and this trouble 
may even occur far below the boiling 
point of the fuel, especially when dis- 
solved air is present in the fuel. Al- 
though the solubility of air in aviation 
fuel is not great, the vapor formation 
accompanying its evolution may be out 
of all proportion to the amount present. 
An equation is presented which makes 
it possible to predict the equilibrium 
amount of vapor that a gasoline will 
form for given initial and final condi- 
tions of temperature and _ pressure. 
With. a knowledge of the temperature 
and pressure characteristics of a given 
fuel system, the vapor-liquid conditions 
existing throughout the system can be 
estimated in those cases where the ini- 
tial condition df the fuel with respect to 
air saturation is known. SAE Journal, 


» October, 1944, pages 466-471, 500 


(Transactions), 7 illus. 


Gliding and Soaring 


The TG-3A. Ernest Schweizer. 
The writer discusses the design and de- 
velopment of the TG-3A_ two-place 
training glider, which was produced be- 
tween July, 1942, and July, 1943. This 
glider is a development of the TG-2, 


81 


which was built when the War Produc- 
tion Board limited the use of aluminum 
alloys to combat aircraft, and is basi- 
cally similar to it. Information is given 
about the design of the component parts 
of this wood glider and the equipment 
used. It is noted that the landing gear 
construction is similar to the SGS2-8. 
Soaring, May-June, 1944, pages 8-10, 
back cover, 3 illus. 


High-Altitude Flying 


Altitude Chamber for Study of 
Heating and Air Conditioning Prob- 
lems. W. E. Crowell. The writer 
describes some of the problems en- 
countered in high-altitude flight and 
shows how the altitude chamber may be 
used to solve many of them. After de- 
scribing the altitude chamber at the 
Curtiss-Wright Research Laboratory, 
the paper discusses the effect of altitude 
on man. The oxygen and temperature 
requirements of the human body are 
considered and some comments are 
made about aeroembolism and the ef- 
fects of dry oxygen and air on the throat 
and nostrils. The effect of altitude on 
the equipment of the aircraft is then dis- 
cussed in sections dealing with expan- 
sion and contraction, the viscosity of 
oils, electrical equipment troubles, and 
other problems. The latter part of the 
article deals with the heating of air- 
planes and pressurized cabins. Heating, 
Piping & Air Conditioning, October, 
1944, pages 597-602 (ASHVE Journal 
Section), 6 illus. 


History 


The First Stratosphere Flight. 
Maurice Roddy. The story is told of 
the stratosphere flight made by Major 
R. W. Schroeder on February 27, 1920. 
Flying in a Liberty-powered Lepere 
equipped with a specially developed tur- 
bosupercharger, the Major is reported 
to have attained a height of 38,000 
ft. In addition to being cited as the 
first stratosphere flight, this experiment 
is credited with having been responsible 
for another milestone in American avia- 
tion development. It is said that the 
good results obtained with the turbo- 
supercharger for this flight caused ap- 
propriations to be made which permitted 
continuance of turbosupercharger re- 
search. A brief outline of Major Schroe- 
der’s aviation career supplements the 
account of the flight. Southern Flight, 
October, 1944, pages 38, 39, 76, 2 
illus. 

First Round-the-World Flight 
Made 20 Years Ago. An account of 
the first flight around the world, made 
by U.S.A. Army personnel between 
April 6 and September 28, 1924. Fly- 
ing in Douglas Cruisers, the men are re- 
ported to have traveled a total distance 
of 26,345 miles in a total flying time of 
363 hours, 7 min. The article contains 
a list of the flight personnel and what 
they are doing ‘at present; a list of 
ground personnel who participated in 
the servicing of the aircraft at various 
stations; names of various newspaper- 
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_ y bes Altair Electro-Hydraulic Power Unit is a complete, independent 

hydraulic system located where the work is done. Developed by Pacifi 

1 Engineers to meet requirements of large aircraft, this new unit offers 

r-transmission and control advantages of electricity and the power- 
application advantages of hydraulics. 


wer unit Comprises a reservoir, electric driven pump and necessar 
completely self-contained. Quick-disconnect electrical plugs a 


\ 
2 self-s g hydraulic couplings are provided. The unit can be located anywhere 
ame it rplane and its operation electrically controlled from the cockpit 
\ porn : Electro-Hydraulic Power Units of this type have already been delivered 
HYDRAULIC ncreased efficiency, because of shortest possible fluid travel 
inimizing pressure drop, plus the fact that the pump onl 
Pp ' WER UNIT operates when actual work is being done. 


ibsence of extended hydraulic lines means less weight for the 


designs are now being engineered for new airplanes. For 


ul n where large forces must be quickly applied... precisely controlled 
the | advantages offered by this system include: 


ymplete, installed system. 


Simplicity. All equipment is assembled in one unit, making 
installation and service an easy operation 
Readily disconnected in one minute. 


A Technical Paper, presented before the November 10h 
meeting of Institute of Aeronautical Sciences, “Some 
Design Considerations of Electro-Hydraulic Power Supp! 
Systems” is available to engineers who write for it 
Company Letterhead. Pacific Division, Bendix Aviation 
Corporation, North Hollywood, California. Sales Eng 
neering Offices in New York and St. Louis. 


‘ATION co* 


j NORTH HOLLYWOOD, CALIFORNIA 
This Altair Electro-Hydrautic unit delivers 1114 GPM minimum at 800 


PSI. Overall dimensions are 10 x 113/16' x 16", Weight: 29 Pounds. 


© 1944, Pacific Division, Bendix Aviation Corp 
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men assigned to report the flight; and 
the route of the flight, together with the 
indicated number of statute miles be- 
tween each landing point. U.S. Air 
Services, October, 1944, pages 19, 20, 40, 
3 illus. 

Correct Procedures for Tying Down 
Airplanes. Basic procedures are given 
for fastening airplanes securely to the 
ground when parked in open airfields. 
How reactions produced by the wind 
affect this procedure is explained. In- 
formation is supplied about the design 
and installation of concrete anchor 
blocks. Other types of tie-down an- 
chors are described. A chart shows the 
yarious procedures for tying down air- 
planes and also illustrates certain meth- 
ods to be avoided. Aviation Mainte- 
nance, October, 1944, pages 76-88, 184, 
186, 12 illus. 


Inspection 


How Filtering of X-Ray Beams 
Improves Radiograph Quality. Robert 
Taylor. Information is given about the 
use of metallic filters for altering the ra- 
diation to meet the varying conditions 
imposed by different metals and alloys 
in radiographic inspection work. Terms 
such as “hardness” and ‘“depth-per- 
centage intensity” are defined, and the 
effects of the interposition of filters on 
these properties are explairied. Speci- 
fications are suggested for filters of the 
proper dimensions and compositions for 
inspecting different metal parts, as well 
as the technique required. The effec- 
tiveness of the filters is explained with 
the aid of reproductions of radiographs 
made with and without filters. Com- 
ments are given about the improved 
methods continually being developed in 
this field. Aero Digest, October 1, 1944, 
pages 88, 89, 214, 7 illus. 

Measuring and Designating Surface 
Finish. Parts I and II. James A. 
Broadston. Parts I and II of a three- 
part article discuss the measurement of 
surface finish and describe a system of 
designation that clearly shows which 
surfaces are critical and which are not. 
The system permits the allowable rough- 
ness of critical surfaces to be defined in 
microinch units and is stated to provide 
an adequate means of controlling the 
surface quality of machined precision 
parts. 

In Part I the writer reviews what has 
been common practice in designating 
surface finish and discusses types of sur- 
face irregularities and standards ofrough- 
ness values. Consideration is given to 
surface terminology, the Root Mean 
Square microinch value, the R.M.S. 
microinch symbols, and the preferred 
roughness values. 

Part II deals with measurements of 
surface roughness by the profilometer 
and the Brush analyzer. The use of the 
Amsler integrator to determine precise 
R.M.S. values from profile curves pro- 
duced by either the taper section photo- 
micrograph or the Brush analyzer rec- 
ord tape is described. The Iron Age, 
October 19, 1944, pages 62-66, 7 illus.; 
October 26, 1944, pages 76-81, 9 illus.; 
“Distinctive Symbol Adopted to Desig- 
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A Magnaflux machine used for inspecting surface perfection of machine forgings at the 
Cadillae Motor Car Division of General Motors Corporation. 


nate Surface Finish,’ by James A. 
Broadston, Product Engineering, Octo- 
ber, 1944, pages 704-706, 5 illus. 

Planned Inspection Improves 
Quality Control. Herbert Chase. As 
employed by the Fort Edward plant of 
the General Electric Company, planned 
inspection procedures for obtaining 
quality control are outlined. Features 
of the system to which attention is 
called include the use of operation in- 
spection tags; first-piece checks; spe- 
cial fixtures for the facilitation of meas- 
urements; and selective assembly aids 
in holding certain close limits. In addi- 
tion to photographs of equipment em- 
ployed in the checking processes, illus- 
trations are shown of the paper forms 
that help to facilitate the work. Wings, 
November, 1944, pages 1276-1278, 9 
illus. 

Inspecting Spot Welds by X-Ray. 
Robert Taylor. The spot welding of 
aluminum-alloy parts and X-ray meth- 
ods of inspection are discussed. Sec- 
tions of the article deal with the prepa- 
ration of the sheet for welding, the elec- 
trodes, spot-welding machines, and X-ray 
inspection techniques. Industrial Avia- 
tion, October, 1944, pages 55, 56, 58, 
102, 5 illus. 


Instruments 


Let’s Make Instruments Flight- 
Like. Capt. Ken Lester. The design 
of flight instruments to picture the 
situations that they interpret is sug- 
gested and discussed. Explaining the 
advantages to be gained by such design 
revision, the writer analyzes the mental 
exercise that is required to interpret the 
indications of three different types of 
flight instruments: “fact” instruments, 
as typified by the altimeter; “symbol”’ 
instruments, as typified by the needle- 


ball assembly; and “attitude” instru- 
ments, exemplified by the gyro hori- 
zon. He then shows why reference 
to the attitude instruments is simpler 
than any others because they most 
nearly portray the apparent motion 
they are meant to report. The gyro 
horizon is named as the instrument that 
is the most flightlike of any, although 
suggestions for its improvement are in- 
cluded with specific suggestions for the 
improvement of other flight instru- 
ments. Air Facts, November, 1944, 
pages 19-28, 4 illus. 

For Accuracy in Aerial Ph tography. 
A brief article describes and _ illus- 
trates an improved lens collimator, es- 
pecially designed by engineers of Fair- 
child Camera & Instrument Corpora- 
tion for final testing of Fairchild aerial 
camera lenses after installation in the 
cameras. Its purpose is to give a photo- 
graphic record of the resolving power of 
2ach lens for correct focusing. Jnstru- 
ments, October, 1944, page 613, 2 illus. 

System for Indicating Positions of 
Landing Gear and Flaps. Details 
are given on the construction and opera- 
tion of an indicating system that en- 
ables the pilot of an aircraft to ascer- 
tain the exact position of his landing 
gear and wing flaps at all times. Em- 
ploying the selsyn principle of remote 
indication, the system is a compact one 
consisting of two basic parts—the trans- 
mitter and indicator. It is manufac- 
tured by the General Electric Company 
and is produced in two types: one is 
known as the “‘A-N, Two-coil D-C 
Selsyn System”; the other is known as 
the ‘Two-wire Two-coil D-C Selsyn 
System.”” With energy supplied from a 
28-volt battery, the principle involved 
is to vary the current in two coils in the 
indicator, in some predetermined rela- 
tion to the movement of the landing 
gear or flaps, by means of a brush mov- 
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ALCOASG ALUMINUM 


AERONAUTICAL ENGINEERING 


Consider this special rivet, for example. Manu- 
facturing specifications are rigid; tolerances 
are close, angles must be accurate where differ- 
ent diameters meet, the shank straight and the 
head concentric. Alcoa is proud to have shared 
in getting this item into production. 

Produced in millions on headers, these rivets 
are then heat treated to develop maximum 
strength and finally given an Alumilite finish 
(process patented). Here you have quality and 
quantity production at its best, with costs held 
to a minimum—typical Alcoa production. 

Aluminum alloy rivets make possible a 
maximum saving in structural weight. They 


offer greatest resistance to corrosion. Alcoa 
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Rivet making is a fine art at Alcoa... 


\ 


\ 


\ 


manufactures rivets of all types, in aluminum 
alloys to suit every use. 

How-to-do-it information is contained in 
Alcoa’s booklet, “Riveting Aluminum”. Also 
available is the catalog ‘“Standard-Screw 
Products” which contains weight and dimen- 
sional data on standard Alcoa rivets. Copies 
will be sent to you free. The sound motion 
picture, “How to Rivet Aluminum”, depicts 
the making and testing of rivets, preparation 
of the work, the actual riveting and final in- 
spection. This picture may be borrowed from 
the Motion Picture Department, ALUMINUM 
ComMpANy OF AMERICA, 2142 Gulf Building, 
Pittsburgh 19, Pennsylvania. 
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ing over a resistance bridge in the trans- 
mitter. Schematic drawings illustrate 
the mechanics of the system. Aero 
Digest, October 1, 1944, pages 80-82, 5 
illus. 

Needle, Ball, and Ripcord. Lt. 
(j.g.) Robert W. Dunean. Advice is 
given on how to use the turn-and-bank 
indicator to best advantage. Five pos- 
sible positions of the needle-ball as- 
sembly are described, with notes to the 
pilot on how to correct each attitude to 
obtain proper straight flight. It is ex- 
plained also how these corrections work 
when the plane is inverted and recovery 
to straight flight is desired. The recom- 
mendation that the pilot always trans- 
Jate the indications of the instrument to 
airplane attitude is stressed. Air Facts, 
November, 1944, pages 62-66. 

Electrically Operated Gyroscopic 
Instruments. H. Konet. This article 
discusses the electric gyroscope for 
aircraft instrumentation. Types de- 
scribed include vertical gyroscopes, the 
precessional gyroscope, the gryo-horizon 
indicator, the driftmeter, the gyro-roll 
indicator, the electric turn-and-bank in- 
dicator, the Gyro Flux Gate compass 
system, and the automatic pilot. Prob- 
lems connected with production are 
considered. It is stated that for air- 
craft the electric gryoscope is rapidly 
supplanting air-driven types because of 
the following factors: (1) freedom from 
air-supply requirements at high alti- 
tudes; (2) sealing and elimination of 
air supply, thus preventing contamina- 
tion and insuring greater reliability; 
(3) greater versatility, especially where 
electrical signaling devices are required; 
(4) compactness and greater reliability 
under extreme temperatures because of 
speed regulation and torque character- 
istics. Hlectrical Engineering, October, 
1944, pages 735-738 (Transactions), 
8 illus. 


Landing Gear 


Prerotation of Landing Gear 
Wheels. Henry F. Schippel. This 
paper describes the latest developments 
in one method of starting the landing 
wheels of aircraft to revolve before they 
make contact with the ground. The 
method discussed makes use of flexi- 
ble vanes on the tires which cause them 
to rotate as soon as the wheels are 
lowered for a landing. An explanation 
is given of tests conducted to determine 
the position and angle of the vanes, the 
best operation of the landing gear, and 
the proper landing speed. A study of 
the airflow patterns is included. Re- 
sults are tabulated and charted. SAE 
Journal, October, 1944, pages 486*491 
(Transactions), 17 illus. 


Lighter-Than-Air 


In Rebuttal, on Behalf of the Air- 
ship. Hugh Allen. Extolling the 
qualities of the airship, this article is : 
reply to another article that appeared in 
a previous issue of the same magazine. 
In the earlier article four reasons were 
given for the writer’s conclusion that: he 
did not see promise of the early com- 
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The airflow pattern around a B. F. 


Goodrich smooth-contour prerotatable 
landing-gear tire taken in a plane through 
the center of the axle. The photograph 
was of a 9-in. tire model at an air speed 
of 60 m.p.h. 


mercial practicability of the airship. 
In this article these reasons are con- 
tested. Testimony is given for the air- 
ship’s ability to pick up and launch 
airplanes without slowing down, its 
ability to maintain flight schedules in 
spite of weather hazards, and the various 
factors of comfort and convenience 
which compensate for the airship’s 
slower speed in comparison with air- 
planes. It is also affirmed that ade- 
quate terminal facilities for commer- 
cial airship traffic are already in exist- 
ence, without necessitating the expendi- 
ture of huge sums of money. These are 
the Navy’s blimp bases, which can be 
converted for commercial use. U.S. 
Air Services, October, 1944, -pages 28, 
41. 


Lubrication 


Aircraft Lubricating Greases. R. 
S. Barnett, F. E. Tobin, and Gus Kauf- 
man. Information is provided for the 
maintenance man regarding the lubri- 
cating greases required for the various 
parts of aircraft and the way to utilize 
and apply these lubricants to the best 
advantage. Following general remarks 
concerning the lubrication of antifric- 
tion bearings, specific instructions are 
given for the application of lubrication 
techniques to military and commercial 
aircraft. Aviation Maintenance, Octo- 
ber, 1944, pages 56-59, 162, 166, 168, 
170, 4 illus. 


Maintenance 


Job Procedures to Facilitate Re- 
pairs. This article discusses the ap- 
plication of production illustrations, 
supplemented by instructions for job 
procedures, to aircraft maintenance and 
repair. It describes an experimental 
study dealing with the development of 
production illustrations and job pro- 
cedures for use in the Assembly and 
Repair Department of the U.S. Naval 
Air Station at Alameda, Calif., which 
was conducted by the Industrial Engi- 
neering Division. The study was con- 
fined to the installation of Bureau of 
Aeronautics fuselage changes in the OS- 
2U-1, -2, -3, and OS2N-1 airplanes. 
The procedures are explained at length 
and a chart is reproduced showing the 
combination of illustrations and instruc- 
tions. Aviation Maintenance, October, 
1944, pages 68, 69, 186, 188, 190, 192, 
196, 198, 200, 202, 2 illus. 
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When It Rains. A. L. Jacobs. 
Naming components and accessories of 
an aircraft which are particularly sus- 
ceptible to rain and dampness, the 
writer advises procedures for avoiding, 
checking against, and repairing the 
deteriorating effects of moisture upon an 
airplane. His suggestions refer to con- 
trol cables, small hardware, ball-bear- 
ing installations, adjustable stabilizers, 
longerons and cross members, and wing 
coverings. Other items are engines and 
engine controls, cowling and fasteners, 
propellers, tail skids, landing-gear axles 
and tail-wheel assemblies, rubber bun- 
gee shock absorbers, oleo shock struts, 
external brace wires, and interior up- 
holstery and wood trim. Air Pilot and 
Technician, October, 1944, pages 12, 13, 
1 illus. 

Aircraft Cleaning. PartII. Gilbert 
K. Brower. The concluding section of 
a two-part article describes the meth- 
ods and equipment used in cleaning air- 
craft. The cleaning problems common 
to all air-transport operators are re- 
viewed with regard to detergent ma- 
terials used and procedure followed 
Such problems include exterior cleaning 
of aircraft, cleaning of plane interiors, 
engine-parts cleaning after disassembly, 
paint stripping, and miscellaneous sub- 
jects such as oil tanks, spark plugs, 
preparation for plating, glass and plas- 
tics, ete. Types of equipment of inter- 
est to air-transport operators are dis- 


cussed. These include blast-cleaning 
units; tanks, without equipment or 


equipped with means for heating, tem- 
perature control, agitation, ventilation, 
etc.; vapor degreasing; chemical or 


steam vapor cleaners; mechanized 
washing machines; and_ burnishing 


barrels. Consideration is given to the 
relative advantages of chemical and 
steam-vapor cleaning. Air Transport, 
October, 1944, pages 91, 94, 97, 1 
illus. 

How Landing Gear Service is 
Handled at Northwest Airlines. Ed. 


Parker. The highlights are given of 
service procedures at a_ specialized 


landing-gear shop where the landing 
gear of air-transport planes are inspected 
and overhauled. Aviation Service Maga- 
zine, September-October, 1944, pages 
24-28, 9 illus. 

Production Line Carburetor Over- 
haul. Paul F. Adair. The applica- 
tion of quantity-production methods 
to carburetor overhaul is described in 
this article, which deals with the proce- 
dure employed by Air Service Command 
depots. The successive steps in pro- 
duction-line overhaul are described and 
illustrated. Aviation Maintenance, Oc- 
tober, 1944, pages 48-51, 148, 150, 154, 
156, 158, 162, 40 illus. 

Corrosion. PartII. Ray Sanders. 
This is the second of a series of articles 
on corrosion prevention, cleaning, and 
other problems connected with aircraft 
maintenance. Subjects discussed in- 
clude: the chemistry of engine overhaul; 
the occurrence of electrolyti¢. corrosion 
when certain dissimilar metals are im- 
mersed in the same cleaning solution; 
the preservation of chromate castings; 
cleaning solutions; and cleaning-solu- 
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Here is convincing proof that a keying relay yr 
does not have to be complicated to be efficient. etal: 
In fact, just the reverse! Actually, the extreme alloy 
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78CCA100 Relay holds its adjustments is the di- 
rect result of its new simplified and rigid design 
which utilizes an absolute minimum of parts. 

Originally made for aircraft use, it weighs 
little, is exceptionally sturdy, and has all parts 
readily accessible. Tests show a minimum life 
of five million operations. 

The Relay has seven poles, including one 
double-throw pole which handles high-voltage 
radio frequency currents by means of a vacuum 
switch. All high-voltage parts are rounded to 
reduce corona. 

Write for complete details, or get in touch 
with your nearest Struthers-Dunn Field Engineer. 


Ho 
Jame 
distri 
airer: 
facto 
Prim 
the 
and 
lets, 
char; 
over 
scrib 
train 
phys 
chan 
post 
syst 
and 
dica 


STRUTHERS-DUNN, Inc. 
1321 ARCH STREET PHILADELPHIA 7, PA. 


Plat 
Sale 
app 
by 

It f 
plat 
in t 
ten: 
givi 
ard 
pro 
his 
Pla 
tha 
que 
dis 
dir 


STRUTHERS DUNN 


rage ofa div 
pla 
un 
an 


age 
LOS ANGELES MINNEAPOLIS MONTREAL 


DISTRICT ENGINEERING OFFICES: ATLANTA «. BALTIMORE « BOSTON . BUFFALO . CHICAGO . CINCINNATI . CLEVELAND 
DALLAS «. DENVER . DETROIT «. HARTFORD . INDIANAPOLIS 


NEW YORK « PITTSBURGH . ST. LOUIS « SAN FRANCISCO « SEATTLE . SYRACUSE » TORONTO . WASHINGTON thi 


fec 


| 
i 
| | 
if 
m8 
ay | 


tion control. Air Tech, November, 
1944, pages 28-30, 72, 7 illus. 


Management 


Weight as the Key to Waste Con- 
trol. Raymond A. Nathanson. Lock- 
heed Aircraft Corporation’s method 
of using weight as a basis for indicating 
the percentage of scrap generated by 
any fabrication operation is explained. 
Various investigations conducted by 
the Conservation Department to es- 
tablish this means of waste control are 
reviewed, and the paper forms employed 
for the recording of scrap percentages 
are described. With the Sheet Metal 
department as an example, it is demon- 
strated how reports are made on the 
amount of material orders entering the 
department; the weight of these orders 
at the time of entrance; the type of ma- 
terial; the scrap generated from each 
alloy at each operation; the material 
rejected because of damage; the sweep- 
ings generated in the section; the mixed 
borings in the section; and, finally, the 
percentage of scrap as figured from a 
compilation of the foregoing elements. 
Aero Digest, October 1, 1944, pages 117, 
118, 212, 4 illus. 


Marketing 


How Will Postwar Planes Be Sold? 
James A. Waies, Jr. Three postwar 
distribution plans are outlined for the 
aircraft manufacturer. In each plan the 
factor of adequate control is stressed. 
Primarily, this factor is interpreted as 
the establishment of standard sales 
and service facilities at major sales out- 
lets, with predetermined — standard 
charges made for certain service and 
overhaul jobs. However, it is also de- 
scribed. as including the standard 
training of salesmen and the uniform 
physical appearance of various mer- 
chandising material, such as signs and 
posters. The value of a well-planned 
system in reducing distributing costs 
and promoting the sales of planes is in- 
dicated. 

The three plans are called a Dealer 
Plan, a Distributor Plan, and a District 
Sales Office Plan. The first involves the 
appointment of direct factory dealers 
by the manufacturer’s sales manager. 
It features bringing the dealer into the 
plant for an intensive training course 
in the design, construction, and main- 
tenance of the airplane he is to sell; 
giving him a complete sales course; and 
schooling him in the company’s stand- 
ard accounting and general business 
procedures insofar as they will affect 
his own operations. The Distributor 
Plan is similar to the Dealer Plan except 
that the territories are larger and the 
quotas are proportionately higher. Each 
distributor has several dealers working 
directly under him in preassigned sub- 
divisions of his own territory. The third 
plan calls for the operation of the dealers 
under the supervision of branch offices 
and warehouses, one to a district, man- 
aged by the district manager. Under 
this system the district man is, in ef- 
fect, a large distributor, except that he 


PERIODICALS 


is an employee of the manufacturing 
firm and not in business for himself. 
Aviation, October, 1944, pages 124, 125, 
270-277, 3 illus. 

Programming of Aircraft Parts Dis- 
tribution and Service. Franklin M. 
Reck and Edward L. Warner. This 
survey of the postwar plans of various 
aviation and automotive companies 
shows an existing basis for an expansion 
of parts distribution and airplane serv- 
ice. It takes into consideration the 
channels and methods by which engine 
companies, : manufacturers of engine 
parts, makers of engine and aircraft ac- 
‘essories, wholesale distributors, and 
local dealers expect to offer their air- 
craft products and services to the pub- 
lic. Figures are quoted from a recent 
survey made by the Automotive and 
Aviation Parts Manufaeturers Associ- 
ation indicating the extent to which new 
companies have entered the aircraft- 
parts business during the war and the 
number who intend to stay in the air- 
plane business after the war. The ques- 
tions of how far automotive-parts dis- 
tributors want to share in the aircraft- 
parts business and how many automo- 
bile dealers will want to sell a line of 
airplanes are touched upon. Attention 
is also called to the need for simplifica- 
tion and standardization of many air- 
craft supplies and parts. Aero Digest, 
October 15, 1944, pages 75-77, 150, 
152, 3 illus. 


Materials 


The War’s Foremost Achievements 
in Materials and Methods. [Edwin 
F. Cone. A report is given of a survey 
made with the object of obtaining a co- 
ordinated appraisal of the metallurgic 
achievements in the development of 
new materials and methods resulting 


from the war effort. The opinions of 
many well-informed men regarding gen- 
erally known developments are summa- 
rized. Sections of the article discuss the 
light metals, the NE steels, high-temper- 
ature resisting steels, boron in steel and 
iron, achievements in the foundry in- 
dustry, powder metallurgy and carbon 
tools, and other developments. Ten 
leading wartime engineering materials 
nnd methods of development are out- 
lined. Metals and Alloys, October, 1944, 
pages 916-921, 4 illus. 

Delignified Impregnated Wood. 
Foster Luce. This article discusses the 
delignification of wood, which, it is ex- 
plained, is the treatment of wood chemi- 
cally with heat and pressure before the 
veneer layers are impregnated or bonded. 
Details are given about the deligni- 
fication and impregnation processes. 
How papermaking technique has been 
borrowed for the process is described. 
Other sections of the article discuss 
impregnating materials and the kinds 
of wood that may be treated. Mechani- 
cal Engineering, pages 654, 655, 657. 

75S-Alcoa’s New High-Strength 
Aluminum Alloy. J. A. Nock, Jr. 
An engineering analysis is made of the 
nature, properties, workability, and 
applications of 75S aluminum alloy. 
The subject is treated in sections deal- 
ing with the mechanical properties and 
heat-treatments, formability, resistance 
to corrosion, and joining. Tables and 
graphs give the mechanical properties. 
Metals and Alloys, October, 1944, 
pages 922-925, 6 illus. 

High-Strength Centrifugal Cast- 
ings. Stanley P. Perry. A _ brief 
description is given of recent research 
that has resulted in centrifugally cast 
steels having a tensile strength of 180,- 
000 Ibs. per sq.in. and a ductility of 10 
per cent. The process of casting such 


Roll forming of sheet metal at a plant of the Reynolds Metals Company. 
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steels is outlined. A table gives a com- 
parison of the mechanical properties of 
centrifugally cast and wrought pierced 
steel tubing. The Iron Age, October 5, 
1944, pages 52, 53, 3 illus. 
R301—Reynolds’ New High- 
Strength Aluminum Alloy. T. L. 
Fritzlen and L. F. Mondolfo. <A tech- 
nical description is given of the compo- 
sition, properties, and treatment of 
R301, a new Clad material consisting of 
a high-strength core alloy clad with a 
medium-strength corrosion-resistant al- 
loy. The material was developed to 
meet the needs of the aircraft program. 
Tables contain data on the properties 
of the material, solution, treatment 
heat-treatment 


ENGINEERING REVIEW 


Williams, W. R. Lyons, and J. H. 
Lawrence. A study of the comparative 
effects of altitude and muscular exer- 
cise upon decompression sickness. The 
conclusion reached is that an increase in 
altitude from 30,000 to 38,000 ft. in- 
creases the incidence and severity of de- 
compression sickness considerably more 
than does an increase in the muscular 
work of a subject. 

The experim as conducted by 
giving four groups of healthy young 
men (ages 18 to 20) two chamber tests 
each. One group was taken to the 
equivalent of 30,000 ft. and performed 
a standard exercise every 5 min. for 90 
min. The second group performed the 
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ft., the effect of increase of exercise was 
significant with most criteria, but much 
less pronounced than the effect of chang- 
ing altitude. War Medicine, September, 
1944, pages 182-187. 


Meteorology 


The Use of Cross Sections in Brief- 
ing Away Traffic Controllers. Emil 
S. Kurtz. It is stated that since the es- 
tablishment of the Flight Advisory 
Weather Service, the usefulness of cross 
sections has been demonstrated in por- 
traying significant cloud and weathe 
phenomena along the airways to pilots 
and Airway Traffic Control personnel 


times, times, aging same exercise every 2'/. min. at this It is explained that the purpose of the 

times, etc. Micrographs of the material simulated altitude. The third group particular type of cross sections being \ 

are reproduced. Metals and Alloys, was taken to 38,000 ft. and performed employed in F.A.W.S. centers is, pri- \ 

October, 1944, pages 926-933, 28 illus. the standard exercise every 5 min., and marily, to help the Advisory Meteorolo- : 
Adhesives for Metals and Non- the fourth group performed the exercise gist convey to the Airway Traffic o1 
metals. Kenneth Rose. The writer every 2'/. min. at 38,000 ft. Criteria Army Flight Controllers a clear picture 
classifies and describes the most impor- used to compare the bends-inducing ef- of existing weather conditions along 
tant cements developed for joining met- fect of the four sets of conditions con- the airways in the control area. The 
als to each other or to nonmetallic ma- sisted of per cent incidence of symp- general procedure for the construction 
terials such as wood, plastics, rubber, toms, per cent ipacitation, time of of cross sections is described. Bullet) 
and glass. The present and future uses, onset of symptoms, time of descent, of the American Meteorological Society, 
possibilities, and limitations of these maximum intensity of symptoms, and September, 1944, pages 307-310, 2 illus. 
adhesives are discussed. Metals and velocity of development of symptoms. Service Flyers Brave the Hurricane. 
Alloys, October, 1944, pages 959-963, 5 All criteria are reported to have shown Capt. Burr Leyson. From the experi- 
illus. statistically significant differences be- ences of Navy and Army air crews in lo- 
tween the two altitudes with constant cating and tracking the recent hurricane, 
Medicine exercise. Whi ltitude was held con- which swept the Eastern seaboard of the 
stant at 30,000 the effect of doubling United States the effects of such 
A Comparison of Altitude and the frequency the standard exercise weather disturbances upon air-transport 
Exercise with Respect to Decompres- was relatively slight and not in all cases operations are reported. Itis stated that 
sion Sickness. 8S. F. Cook, O. L. of statistical significance. At 38,000 hurricanes present no obstacles to long- 

Scales Aid 
Plane Engine 
Testing 
SAM takes no chances with 
engines. Before they’re = 


mounted, they must be tested for 
power developed, heat, and gas and 
oil consumption. Doing the latter job 
at Continental Motors is a battery of 
Fairbanks-Morse Fuel Test Automatic 
Dial Scales. 


Vairbanks-Morse Scales can do an ac- 
curate job for you, too. Their depend- 
ability and simplicity of design are 
backed by 114 years of scale-building 
experience. Fairbanks, Morse & Co., 
Fairbanks-Morse Bldg., Chicago 5, Ill. 


Test engineer's observation post outside an individual engine 
test cell, showing the Fairbanks-Morse Scale and the gauges 
which indicate engine performance. 


FAIRBANKS-MORSE 


DIESEL LOCOMOTIVES @ DIESEL ENGINES @ GENERATORS @© MOTORS 
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S... PINS... 
GROUND PARTS 


susing M 
yerience in precision manufacture, our and 
‘sive work in metallurgy, heat treating, clinical 


research and laboratory experiment, enable us to turn 


out: ‘the sturdy, 


rts demanded by mod- 


PARTS FOR 
AIRCRAFT ENGINES 


Piston Rings 
Oil Sealing Rings 
Supercharger Rings 
Carburetor Parts 
Machined Aluminum 
Pistons 
Piston Pins 
Counterweight Cheek Pins 
Machined Magnesium Parts 
Cylinder Hold Down Nuts 
Hardened and Ground Parts 


PARTS FOR 
PROPELLER ASSEMBLY 


Machined Magnesium Parts 
Piston Rings 


EQUIPMENT FOR 
MAINTENANCE OF AIRCRAFT 


Pistons for Oxygen 
Compressor 
Piston Rings for Oxygen 
Compressor 
Pins for Oxygen Compressor 
Pistons for Air Compressor 
Pins for Air Compressor 
Piston Rings for Air 
Compressor 


LANDING GEAR PARTS 


Machined Aluminum 
Pistons 
Piston Rings 
Hardened and Ground Parts 


ing- 
“s| // /Prston Rings) 
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\MCQUAY-NORRIS) 
PISTON 
HARDENED 
More and more, hie les ding makers of aircraft miotors 
ex 
liries are invited. 
: PRECISION WORKERS IN IRON, STEEL, ALUMINUM, BRONZE, MAGNESIUM 


says Milton 


ee 

tle experience in New England 
over a period of years emphasizes 
the value of every pound of in- 
creased pay load. Each pound of 
unnecessary weight saved can mean 
that much more for passengers and 
cargo. For example. one pound of 
excess weight on the Boston-New 
York run, operated with 24-pas- 
senger DC-3’s on hourly schedules, 
could cost Northeast as much as 
$503.00 a year.” 


BOOTS 


Vice Pres. of Operations 


Anderson 
Northeast Airlines 


Boots Nuts Save Up to 60 Lbs. Per Plane 


@® Lighter, tougher, Boots step up cargo 


capacity. 


@ Meet all specifications of government avia- 
tion agencies 

@ Standard fastenings on all post-war com- 
mercial ships 

@ Wartime standard nuts on all types of 
planes—fighters, bombers, transports. 

@ Can be used again and again—yet self- 


locking grip never slips. 


@ “Qutlast the plane.” 


Motion Picture — “All Work And NoPlay"— 16mm. 
sound—30 minutes. Write for information. 


SELF-LOCKING NUTS 


Boots Aircraft Nut Corporation, General Offices, New Canaan, Conn., Dept. B 


Representatives in New York . Detroit 


Chicago 


Indianapolis los Angeles Kansas City 


BOOTS STEEL ANCHOR NUT 


(W2S =+8-32) The comparable fibre nut 
is 151.2% heavier than this all-metal, 
steel self-locking nut. 


S 


Send for Free Weight-Saving Booklet 


Actual weights of over 250 dif- 
ferent self-locking nuts used in 
aircraft, comprehensively re- 
viewed for the convenience of 
aircraft designers, engineers, 
operating and maintenance per 
sonnel. Copy will be sent you, 
free, on request. 
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.. CHAMPION SPARK PLUGS 


INSURE DEPENDABLE /GN/T/ION 


The Navy’s great fighter, the Hellcat 
built by Grumman, is setting almost 
daily, unparalleled records in combat. 
The combination of Navy pilots’ skill, 
courage and daring, and the obviously 
great ships that they fly, is a winning 
one. “Hot” pilots and “hot” engines 
go together. Champion Spark Plugs 
and “hot” engines likewise go together, 
and championship performance is al- 
ways the result. So today they are firmly 
established as true champions in the air, 


as they are on land and water. Cham- 
pion-Ceramic Aircraft Spark Plugs are 
standard equipment in the Pratt & Whit- 
ney engine which powers the Grumman 
Hellcat. Thus Champions continue to 
demonstrate their better performance 
and outstanding dependability in serv- 
ice where spark plug dependability may 
spell the difference between being victor 
or vanquished. Champion Spark Plug 
Company, Toledo 1, Ohio. 


INSTALL CHAMPIONS AND FLY WITH CONFIDENCE 


C26—Unshielded 
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RUBBER 


RUBBER-TO-RUBBER contacts 
ABSORB shock... MINIMIZE 
vibration... MUFFLE noise... 
PROLONG LIFE of moving parts! 


SHOCK is the foe of machinery. SHOCK and 
resultant VIBRATION caused by metal-to- 
metal contacts of moving parts are fast being 
eliminated by modern processes of rubber-to- 
metal adhesion. 


A “striking example” of metal-to-metal versus 
rubber-to-rubber contacts is the development 
of the modern combine or “all-crop harvester.” 


ORCO engineers, working closely with farm 
machinery engineers, applied modern rubber 
adhesion processes to eliminate metal-to-metal 
contacts in threshing mechanisms. 


The “end result” was elimination of SHOCK 


THE RUBBER ComPAny - WittoucHsy. Ono 


BRANCHES: DETROIT » NEW YORK + CHICAGO + INDIANAPOLIS » WASHINGTON + CLEVELAND 
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Cut-away view of threshing mechanism in a modern combine. 
Rubber faced steel cylinder bars, operating in connection with 
o rubber stripping plate, and two stationary block rubber 


concaves, protect hard and soft shell crops from damage. 


which in old style harvesters limited the 
machines to hard shell crops and often caused 
damage to both crops and machines. 


Rubber-to-rubber contacts now widen the scope 
of the modern combine to include soft shell as 
well as hard shell crops. Machines last longer. 
Crops are protected against crushing. Oper- 
ators are relieved of fatigue caused by excessive 
noise and vibration. 


When YOU encounter problems involving 
SHOCK and VIBRATION in moving parts of 
machinery, ORCO engineers are prepared to 
co-operate. Ask for ORCO-OPERATION! 
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October 15, 1944, pages 22, 23, 88, 90, 
92, 5 illus. 

Basic Principles of Power Boost 
Flight Controls. E. G. Riley. In 
opening this discussion of power-boost 
fight controls for large aircraft, the 
writer describes various substitutes for 
power boost which have been tried. It 
is stated that all of these have disad- 
vantages that prevent their use on large 
aircraft. The requirements for a suc- 
cessful power-boost system then are 
outlined. Consideration is given to the 
location of the major elements, and the 
conditions requiring boost control are 
listed and discussed. The boost system 
used on the Martin Mars is described 
in sections dealing with the elevator 
control system, the pressure source, 
safety features, and the automatic by- 
pass valve. Industrial Aviation, Oc- 
tober, 1944, pages 7-9, 94, 95, 4 
illus. 


Deicing 
The New T.K.S. Airframe De-icing 
System. The principles, operation, 
and equipment of a British airfoil-de- 
icing system are detailed. Called the 
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T.K.S. system, this is based upon the 
use of chemical deicing fluid capable of 
mechanical distribution. Essentially, 
the system consists of a motor-driven, 
positive - displacement, multioutlet 
pump, a deicing fluid filter, a motor 
controller, deicing liquid, and special 
metal leading-edge distributors. The 
deicing fluid is supplied from a suitable 
storage reservoir to the pump via. the 
filter, each individual pump outlet being 
piped to one or more of the special metal 
distributors inset in the leading edges 
of the wings, tail plane, and fins. The 
individual pump outlets are calibrated 
to distribute the correct quantity to the 
surface served. The liquid is carried by 
the air stream over all surfaces of the 
wings, tail planes, fins, and controls, 
thereby protecting all essential com- 
ponents. Two rates of flow are provided 
for the deicing liquid—one for normal, 
and the other for emergency use. 

Description of this system is pre- 
ceded by some general notes on three 
different methods of airfoil deicing: 
the ‘‘boot”’ method, the hot-wing proc- 
ess, and the use of chemical deicing 
paste. The Aeroplane, September 29, 
1944, pages 359-361, 4 illus. 


Design 


Progress in Aircraft Design. Bruce 
Smith. It is noted that the progress in 
aircraft design during the past 40 years 
has been steadily upward, as measured 
by an arbitrary computation of effi- 
ciency chosen to bring out the salient 
points in connection with aerodynamic 
characteristics. Several simple ap- 
proaches are given to illustrate the 
progress made. 

A concrete example is given of air- 
plane design improvement by comparing 
an accepted 1919 design with a hypo- 
thetical airplane of the present, both 
having the same gross weight, span, 
power, and landing speed. Among the 
betterments expected in the future are: 
improved aerodynamic characteristics 
at high speeds through increased wing 
critical speed from a compressibility 
standpoint; incorporation of variable- 
area means in the tail surfaces; and in- 
crease of extensible wing area. Factors 
other than aerodynamic improvement 
that have contributed to the higher 
efficiency are summarized. Aero Digest, 
October 1, 1944, pages 58-60, 5 illus. 

“Golden Hind” Goes East. An 
account of how a Short Empire flying 
boat of the “G” class, originally in- 
tended for civil flying but converted to 
military use, was reconverted into a civil 
transport. It is reported that the chang- 
ing of seating capacity from 40 passen- 
gers to 38, the obtaining of a high degree 
of comfort, and the considerable reduc- 
tion of the noise level in the cabins en- 
tailed an additional weight of about 550 
lbs. Two innovations were incorpo- 
rated: one, a concealed escape hatch 
working on a press-button system; the 
other, the fitting of panels to house the 
“defence” and black-out curtains. Be- 


sause of the hull primary structure, the 
passenger accommodation was divided 
into four compartments, larger than 
those on the peacetime Empire flying 
boats but similar in general layout. 
Extensive use of fabric instead of panels 
is credited with having saved weight 
and having been effective for sound- 
proofing. Flight, September 21, 1944, 
pages 315, 317, 2 illus. 

Design Engineers Want More 
Information in Catalogs. EK. A. Pinger. 
The need for improvement in the cat- 
aloguing of equipment and hardware 
articles for aircraft is emphasized. Rec- 
ommendations contained in a study 
made by the National Aircraft Stand- 
ards Committee are given. Advantages 
of good catalogue files containing spe- 
cific technical information, proper in- 
dexing, and minimum requirements are 
also discussed. Product Engineering, 
October, 1944, pages 679, 680. 

Favoring the Classical in Flying 
Boat Hydrostatics. W. J. Griffey. 
Methods of investigating the static 
water characteristics of a proposed fly- 
ing-boat hull design are discussed. A 
comparison is made between the classi- 
cal methods of naval architecture, 
modified to suit the requirements of 
flying-boat design, and the experimental 
method, involving the building of a 
scale model. Favoring the classical 
method, the writer explains the basic 
principles and steps in making these 
calculations for determining the draft 
and trim of the hull when afloat. He 
gives detailed instructions for deter- 
mining the normal load water line for 
a typical flying boat, applying mathe- 
matical formulas for calculating the cen- 
ter of gravity, the center of buoyancy, 
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the displacement, the trim angle, and 
other relationships. Other computa- 
tions are carried out to show the change 
of trim caused by the movement of the 
center of gravity, the transverse stabil- 
ity of the hull, and the determination 
of metacentric height. Allowances for 
fuel tanks, and the displacement of side 
floats also are explained. Avziation, 
October, 1944, pages 159-163, 8 illus. 

Pilot’s Prescription. PartI. Capt. 
W. Laing Stewart. The first of a ser- 
ies of articles presenting an air-line 
pilot’s views regarding the develop- 
ment of British intercontinental trans- 
port aircraft for the postwar period. 
In this first article, the writer compares 
the advantages of air-cooled engines 
with those of the liquid-cooled type. 
While indicating why the former have 
been favored in the past, he shows a 
preference for the latter type because 
of its adaptability to tandem mounting, 
which, he suggests, would be useful in 
future civil air transports. He advo- 
sates employing eight engines mounted 
in four tandem pairs, in the belief that 
this type of design would solve stress 
problems and facilitate lighter con- 
struction. 

Part I also initiates a consideration 
of the influence of available runways 
upon the design of future airplanes. 
Rather than design the planes to con- 
form with existing runway facilities, the 
writer intimates that longer runways 
should be built which could accommo- 
date larger, higher powered landplanes. 
The Aeroplane, September 1, 1944, 
pages 244, 245. 

Pilot’s Prescription. Part II. Capt. 
W. Laing Stewart. This second article 
of a series gives the writer’s opinion as 
to the deficiencies and merits of British 
airplane-design development. He also 
lists the minimum specifications of two 
types of long-range commercial air- 
craft which he believes would stand a 
good chance of competing with the de- 
signs of other nations after the war is 
over. Both are landplanes—one with 
& maximum weight of 120,000 lbs. 
and a range of 2,610 miles; the other 
with a maximum weight of 150,000 Ibs. 
and a range of 3,045 miles. The Aero- 
plane, September 8, 1944, pages 272, 
273. 


Pilot’s Prescription. Part III. 
Capt. W. Laing Stewart. The third of 
a series of articles in which an air-line 
pilot suggests design standards for 
British postwar civil air transports. 
Part III contains his comments regard- 
ing the design of cockpits or flight decks 
for large transport planes. He specifies 
that, in addition to the equipment 
normally installed at present, a deck for 
a crew of five should comprise a mini- 
mum of five small wardrobes, five lock- 
ers, food and drink locker, cabinets for 
files, logbooks, books of tables, sextants, 
chronometers, etc., and a lavatory with 
wash basin. The size of the deck, he 
believes, should be at least double the 
area now normally allotted to it. As 
laid out originally for Pan-American 
Airways, the Boeing 314 Clipper flying 
boat is cited as the only airplane known 
to the writer that at present provides 
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To Australia— AND BACK— 


This advertisement is on 


in 95 hours and 20 minutes! 


12:00 midnight Sunday: A huge Liberator Express, 


s 10:30 p. m. Tuesday: The ground crew at an Australian 
| ® loaded with a secret cargo, roars down its California run- * airport speedily unloads the Liberator’s high-priority 
: way and soon dwindles to a speck on the horizon. The dis- cargo... checks the engines . . . heaves aboard tons of mail for 
4 patcher checks off another routine flight for CONSAIRWAY, the U. S. A. A new “Pony Express” flight crew jogs out, 
j the military airline established in 1942 by Consolidated for climbs aboard, and the giant transport streaks down the run- 
et the Air Transport Command. way for the return trip. 

1 

{ 


Born of war, CONSAIRWAY’s job, in the beginning, 

® was to bring back Ferry pilots who had delivered bomb- 

ers to the South Pacific. Westbound cargoes, today as then, 

consist of tons of spare aircraft engines and parts, medical 

supplies, and ammunition—in short, any supplies that are 
needed fast by our fighting men “Down Under.” 


So fer, CONSAIRWAY Liberators have made 1764 

® round trips between the U. S. and Australia—a total of 

25,900,000 over-water miles, without a single fatal accident 

The original Liberator that pioneered the Australia run has 
now completed 84 round trips and is still going strong! 
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- ibution tow 
, and 
\ 


AERONAUTICAL 


ENGINEERING 


REVIEW—DECEMBER, 1944 75 
a 
: 
e 
No spot on earth is 
» more than 60 hours’ 
flying time from your 
local airport 
From “Flying Jeeps” to Leviathans of the air — The 
planes shown below were all designed and developed 
by Consolidated Vultee. When peace comes, the company 
will be in a position to provide the postwar equivalent of 
such planes, from small, privately owned “‘air flivvers”’ to 
huge, transoceanic cargo-and-passenger planes. 
LIBERATOR EXPRESS... transport 
< 
11:20 p.m. Thursday: The Liberator contacts the con- y . 
@ trol tower at its California airport . ..““CONSAIRWAY te 
plane No. 10 coming in!”... and it’s back home again. Since CATALINA... potro! bom 
it left that same airport, 95 hours and 20 minutes ago, the 
land-based Liberator Express has logged 14,690 miles over f 
the Pacific—to Australia and back! me 
VALIANT... basic trainer 
fh Lf 
/ 
1 
RELIANT... navigational trainer SENTINEL...""Flying Jeep’? 
Atlantic ‘‘Millpond’’— So far, quately marked, they would 
during the war, Allied aircraft enable the postwar small- 
have flown more than 15,000 plane owner to travel cross- 
Atlantic Ocean crossings. country without learning a 
complicated system of ‘navi- 
= gation. Cost per strip: $6000 
Life Saver—Probably one of the about Y% the cost of 1 mile 
smallest warplanes in use, the national highway) 
‘Flying Jeep” has added a uty jg becoming increasingly 
new job to its many other uses. clear to.an air-minded Amer- 
Modified as a flying ambu- ica that a greatly expanded 
lance (capacity: 1 litter) it Air Transport, a permanent 
is speeding wounded men to Lostwar Air Force, and a 
yor jun- healthy, competitive Aircraft 
we and other in- Industry will be important 
; : accessible spots. factors in helping to maintain ; 
After the war, long-range Liberator planes will con- . aoe a lasting peace and prosper- 
i t other forms of transportation—the Postwar “sky roads’’— 20,000 _ity.’’ Tom M. Girdler, Chair- 
° tinue to supplement sade h ee i solid air strips, placed 10 miles man of the Board, Consoli- 
train, truck, and ship—in rebuilding the peacetime world. apart in a pattern of squares, dated Vultee Aircraft Corpor- 
But airplanes will also have another role to fulfill: a perma- would cover the country. Ade- _ ation. 
nent postwar Air Force can become America’s soundest Consolidated Vultee is the largest builder =i 
investment in the interests of a lasting peace. of airplanes in the world. ; 
San Diego, Calif. Fort Worth, Texas Louisville, Ky. Allentown, Pa. ‘ 
Vultee Field, Calif. New Orleans, La. Wayne, Mich. Elizabeth City, N. C. : ; 
Fairfield, Calif. Nashville, Tenn. Dearborn, Mich. Miami, Fic. 
Tucson, Ariz. 
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N. one will deny that production 
for war has substantially contributed 
to the techniques of design and man- 
ufacture of products from the lighte: 
metals as well as the slower oxidiz- 
ing metals. 

But this skill and knowledge, born 
of war’s necessities, can and will be 
turned to the advantage of the public 
through the manufacture of parts for 
peace-time products such as auto- 
mobiles, refrigerators, washing ma- 
chines, office appliances and the like. 

This redesigning of parts and 
products utilizing stainless steels, 


Monel, Inconel and aluminum as 


There’s a Big Swing 


to Less Common Metals 
in The POLLAK Version of 


well as steel and brass is an integral 
part of the Pollak Version of Recon- 
version. We are ready to pool Pollak 
techniques and experiences with 
these metals with the product plan- 
ning ideas of engineers and sales 
staffs of American Industry. 

The Pollak Version of Reconver. 
sion has already resulted in the re- 
designing and respecification of parts 
made of these metals for a number 
of products for consumer use! Our 
engineers and development experts 
may be able to help other firms mod- 
ernize their products. Consultation 


invited without obligation. 


POLLAK 
PRECISION 
PRODUCTS 


POLLAK MANUFACTURING COMPANY 
Arlington, New Jersey 


DEVELOPING - DESIGNING - MACHINE WORK - SPINNING - GAS AND RESISTANCE WELDING « STAMPING - ELECTRICAL WORK 
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each operates and the advantages and 
disadvantages of each. Apparatus oper- 
ating on direct current is compared with 
alternating-current devices with respect 
to performance, weight, cost, and main- 
tenance. The latter part of the article 
outlines the benefits and difficulties of 
independent auxiliary engines as a 
source of electric power, compared with 
wind-driven and main engine-driven 
generators, and indicates that the pres- 
ent trend is toward the use of auxiliary 
engines in the larger types of airplanes. 
Western Flying, October, 1944, pages 88, 
90, 92, 94, 6 illus. 


Dimensional Studies of Lightweight 
Motors for Aircraft. Wayne G. Mor- 
rill. The writer points out how 
relatively complicated machines may be 
compared by a method similar to di- 
mensional analysis for the purpose of 
establishing such relationships as out- 
put per pound or output per cubic inch. 
The effect of size on design properties 
is discussed. The properties of light- 
weight motors for aircraft are analyzed. 
Consideration is given to the basis for 
direct-current aircraft-motor study. 
Electrical Engineering, October, 1944, 
pages 698-701 (Transactions), 4 illus. 


Engines 


Failures in Aero- 
Engines. W. N. Twelvetrees and 
K. W. Walpole. Typical design and 
production weaknesses in aircraft en- 
gines revealed by wartime operation are 
described. It is noted that the principal 
difficulty in the investigation of an en- 
gine failure is the complexity that re- 
sults from secondary failures and the 
fact that similar effects can be produced 
from more than one cause. Basic fac- 
tors that may be regarded as the most 
general cause of wartime engine failure 
are listed in the order of average occur- 
ence: (1) operational overloading and 
abuse; (2) “shock loading’; (3) enemy 
action; (4) “hydraulicing’; (5) de- 
fects in design; and (6) defects in ma- 
terial. 

It is explained that “shock loading” 
occurs when the propeller strikes some 
fixed object and “hydraulicing” is a 
word used to describe the results of hy- 
draulic pressure in the combustion 
chamber caused by a collection of oil or 
gasoline or both. Various kinds of de- 
fects and types of engine failures are 
described. Charts show the general 
relationship of the major causes of en- 
gine failure, and the relation of cause 
and effect in a typical complex failure. 
Micrographs and photographs reveal 
the defects in parts. Aircraft Engineer- 
u0 September, 1944, pages 268-274, 18 
illus. 


Mechanical 


Recent Research in Poppet Valve 
Train Design. Carl Voorhies. This 
article contains data on valve-train de- 
sign derived from recent research proj- 
ects. The usual problem confronting the 
engineer is the designing of a valve train 
that will provide as much power as pos- 
sible with the torque curve required for 
the particular application, will have 
parts that are durable, and will main- 


PERIODICALS 


tain quietness of operation to a degree 
consistent with the application of the 
engine. Valve-train design by the 
trial-and-error method is discussed, and 
consideration is given to faulty motion, 
the major cause of which is stated to be 
excessive deflection. Methods of study- 
ing valve-train operation are given. 

Four classes of instruments for study- 
ing the valve train are listed as: (1) 
equipment that measures the lift of the 
valve at selected positions of the cam so 
that the path of the valves in motion 
may be plotted; (2) oscillograph equip- 
ment that produces a picture of the lift 
curve, velocity, and acceleration curve; 
(3) a strain gauge that produces a 
graph indicating the loads on a selected 
part throughout the cycle, when used 
with an oscillograph; and (4) high- 
speed motion pictures. The use of the 
stroborometer for obtaining valve-mo- 
tion curves is described. Consideration 
is given to cam. design, theoretical and 
actual cam stresses, rocker-arm design, 
and the advantages of the hydraulic 
valve lifter, especially for air-cooled en- 
gines. Automotive and Aviation Indus- 
tries, October 1, 1944, pages 92, 94, 96, 
14 illus. 

Civil Aircraft Engines. C. A. H. 
Pollitt. Criticizing the comments of- 
fered in a preceding article regarding the 
advantages of air-cooled engines for 
civilian aircraft, the writer takes up the 
case for liquid-cooled engines. He dis- 
cusses the merits of this type of engine 
for high-powered civil air transports, 
particularly citing its adaptibility for 
“buried” installations. While ques- 
tions of compactness and accessibility 
are also considered, weight advantage is 
another factor that is stressed. A com- 
parative weight analysis between an 
air-cooled and a liquid-cooled power 
plant in chart form is used to define the 
superiorities of the latter on this point 
Flight, August 31, 1944, pages 240, 241, 
3 illus. 

Engines for Private Planes. Carl 
T. Doman. Ina survey of the power- 
plant requirements of postwar personal 
airplanes, the writer states that a funda- 
mental need is the standardization of 
engine design and performance so that 
quantity production and reduced costs 
can be achieved. The problems of 
adapting aircraft-engine design to the 
quantity-production methods of the au- 
tomotive-engine builders are outlined. 
Among the features believed to be im- 
perative for engines for personal air- 
craft are means for preventing carbu- 
retor icing, dual ignition by either mag- 
netos or batteries, and means for start- 
ing the engine without turning the pro- 
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peller by hand. Costs are analyzed on 
the basis of a projected two-passenger 
plane to be sold, completely equipped 
for about $1,200, which would allow 
about $300 for the engine. Accessories 
such as a starter, generator, magneto or 
distributor, spark plugs, wiring, and 
carburetor could be of modified auto- 
motive type, costing about $30. 

With a production rate of 100 engines 
per day, it is considered possible that a 
production cost of $100 for labor and 
material could be attained for a 100-hp. 
engine, but the desired weight limit of 
100 Ibs. is not believed to be feasible in 
the immediate future, it being more 
likely that the minimum will be around 
200 Ibs. Performance figures are given 
for engines ranging from 90 to 185 hp., 
with different propellers, comparisons 
are made between direct-driven and 
geared propellers, and a market is sug- 
gested for manufacturers of automotive 
transmissions through supplying stand- 
ardized reduction-gear units for per- 
sonal airplanes. Higher engine speeds 
are predicted, and different cylinder ar- 
rangements, using from four to twelve 
cylinders, are discussed. Other matters 
considered are fuels and cooling. The 
special problems involved in engines for 
helicopters are outlined. Flying, Nov- 
ember, 1944, pages 51, 52, 106, 110, 3 
illus, 


Model Maintenance Plant. Cana- 
dian Wright Ltd.’s production-line 
techniques of engine overhaul are re- 
viewed. Routines outlined include 
those of disassembly, cleaning, inspec- 
tion and checking, replacement of worn 
parts, painting, and metallizing, re- 
assembly, testing, and preparation for 
shipping. Information is also offered 
regarding the layout of the plant and the 
tools, jigs, and fixtures employed for the 
engine-overhaul procedures. Canadian 
Aviation, October, 1944, pages 139, 140, 
143, 144, 146, 157, 13 illus. 


The Gipsyqueen II. Part I. J. A. 
Oates. First of a series reviewing the 
methods employed for the manufacture 
of the de Havilland Gipsyqueen II. 
Part I contains a study~-of the engine’s 
design features and an account of the 
machining operations that are per- 
formed on the crankcase, cylinder bar- 
rel, and head. Design and construction 
details are given on the cylinders, pis- 
tons, crankshaft, crankcase, camshaft, 
lubrication system, ignition, induction 
system, and starting equipment. The 
operations described include those of 
drilling, rough-boring, facing of the 
bearings, finish-boring, boring of the 
shells, and thread-grinding. In addi- 
tion to particulars about the equipment 
used in these procedures, the article 
also offers a series of photographs and 
sectional drawings in illustration of the 
details discussed. Aircraft Production, 
October, 1944, pages 460-472, 31 illus. 

Device Indicates Powerplant Faults. 
Thomas A. Dickinson. A warning de- 
vice for indicating the incipient failure 
of an aircraft engine is discussed in this 
article. Developed by the Consoli- 
dated Vultee Aircraft Corporation, this 
instrument is described as a deflection- 
indicating electrical limit switch that 
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“Tntil perpetual motion is here, gimme 
the Jacobs,” says T/Sgt. Jinks."" I tended tea- 
kettles in this man’s Army when they thought 
the JN-4 was a hot plane. I remember jobs 
that needed two hours in the shop for every 
one in the air. An’ I'm here to tell you that 
this baby has fewer headaches and less hard 
work in it than any plane engine I ever met! 
You grease monkeys get a break because this 
outfit has Jacobs, and I want you to treat 
‘em right respectful — see?” 

Technical Sergeant Jinks hasalmost as many 
hash marks as stripes and rockers on his sleeve. 
And when it comes to rating aircraft engines, 
his opinion is as good as they come. 


Ground crews in training squadrons are 
powerfully partisan to the Jacobs. Three years 
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ago, regulations specified 350 flight hours as 
the maximum service period between major 
overhauls. That period has been gradually ex- 
tended to 1200 flight hours! And the Jacobs 


rarely leaves its nacelle between majors. 


Ver these Jacobs in thetwin-engine trainers 
that school the bomber pilots, are handled by 
students, make more take-offs, spend more time 
at full throttle than any engine in combat 
service—or commercial operation ! 

This record of the Jacobs will stand 
the closest scrutiny of any commercial 
operation for low maintenance cost 
and dependable performance . . . 
After the war, Jacobs will also have 
new models for light planes and medium 
transports . . . well worth the immediate 
attention of plane manufacturers, feeder or 
freight line operators, private fliers . . . Jacobs 
Aircraft Engine Co., Pottstown, Pa. 


AC ¢ Pottstown, Pa. 
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utilizes the torsional displacement of an 
engine caused by the propeller torque 
action against the resilient vibration- 
damping engine mountings. Whenever 
an engine begins to give trouble, the 
warning device causes a small light to 
flicker or glow over the feathering 
switch of that particular engine. A 
typical installation is photographically 
and diagrammatically illustrated. Aero 
Digest, October 15, 1944, page 94, 2 
illus. 


Flight Operations 


Fuel Consumption. Lt. B. Orchard 
Lisle. A consideration of the problems 
attendant upon the work of the R.A.F. 
or U.S.A.A.F. petroleum service officer 
in projecting the amount of fuel which 
will be required by his unit for a given 
period. While the utility of gasoline- 
consumption tables is indicated, differ- 
ent factors are described which tend to 
make their accuracy variable. Some 
statistics are given on the volume of pe- 
troleum being consumed by British and 
American aircraft operating from the 
United Kingdom. The Aeroplane, Sep- 
tember 1, 1944, pages 247, 248. 

Should the Flying Control Officer 
Be a Pilot? Lt. R. G. Worcester. 
A discussion of the desirability of having 
a qualified pilot as the officer in charge 
of a control tower. While arguments 
against having a Control Officer who is 
also a pilot are considered, the conclu- 
sion is that the indicated advantages of 
pilot experience for the control job out- 
weigh possible disadvantages. Atten- 
tion is also called to the fact that flying 
control has now become scientific and 
specialized work. The Aeroplane, Sep- 
tember 22, 1944, page 333, 1 illus. 


Flight Testing 


Lightplane Test Pilot. Paul H. 
Dietz. A test pilot outlines the specific 
checks that are made when the manu- 
facturing firm flight-tests a light plane. 
His report briefly tells what is covered 
during routine production testing, ex- 
perimental test flying, and demonstra- 
tion flying for Army and Navy con- 
tracting officers. The purposes of the 
different kinds of flight tests are noted, 
as well as some of the problems com- 
monly encountered during the tests. 
Air Pilot and Technician, October, 1944, 
pages 6, 7, 3 illus. 


Fuels 


Altitude Vapor Formation in Air- 
craft Fuel Systems. W. H. Curtis 
and R. R. Curtis. This paper describes 
an investigation of vapor formation in 
aircraft fuel systems at altitude. A 
series of tests were made with a simu- 
lated fuel system. This test equipment 
is described and illustrated. The re- 
sults of five tests runs are listed. Some 
of the conclusions are: (1) The opera- 
tion of a centrifugal fuel-booster pump 
properly installed will reduce the vapor 
potential of fuel on the discharge side 
of the booster. (2) The use of an elec- 
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To guard against the possibility of water 
in 100-octane gasoline, Douglas Aircraft 
Company employs this alternate static 
vent drain of transparent. Tenite plastic 
in the fuel system of one of its planes. If 
any water should be present, it is auto- 
matically drained to this vent. 


tric-motor-driven fuel pump at any 
point in the fuel line between the fuel 
tank and the engine fuel pump has no 
effect upon the altitude at which vapor 
may appear in the carburetor, nor does 
it reduce its volume. Refinements in 
procedure and additional tests should 
permit the development of evaluation 
factors that will increase the usefulness 
of this technique. -“SAE Journal, Oc- 
tober, 1944, pages 460-465 (Trans- 
actions), 14 illus. 

Studies of Fuels and Fuel System 
Phenomena Contributing to Aviation 
Vapor Lock. A. E. Robertson and R. 
Albright. It is pointed out that a small 
amount of vapor will cause vapor lock in 
aircraft fuel systems, and this trouble 
may even occur far below the boiling 
point of the fuel, especially when dis- 
solved air is present in the fuel. Al- 
though the solubility of air in aviation 
fuel is not great, the vapor formation 
accompanying its evolution may be out 
of all proportion to the amount present. 
An equation is presented which makes 
it possible to predict the equilibrium 
amount of vapor that a gasoline will 
form for given initial and final condi- 
tions of temperature and_ pressure. 
With a knowledge of the temperature 
and pressure characteristics of a given 
fuel system, the vapor-liquid conditions 
existing throughout the system can be 
estimated in those cases where the ini- 
tial condition df the fuel with respect to 
air saturation is known. SAE Journal, 


-October, 1944, pages 466-471, 500 


(Transactions), 7 illus. 


Gliding and Soaring 


The TG-3A. Ernest Schweizer. 
The writer discusses the design and de- 
velopment of the TG-3A_ two-place 
training glider, which was produced be- 
tween July, 1942, and July, 1943. This 
glider is a development of the TG-2, 
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which was built when the War Produc- 
tion Board limited the use of aluminum 
alloys to combat aircraft, and is basi- 
cally similar to it. Information is given 
about the design of the component parts 
of this wood glider and the equipment 
used. It is noted that the landing gear 
construction is similar to the SGS2-8. 
Soaring, May-June, 1944, pages 8-10, 
back cover, 3 illus. 


High-Altitude Flying 


Altitude Chamber for Study of 
Heating and Air Conditioning Prob- 
lems. W. E. Crowell. The writer 
describes some of the problems en- 
countered in high-altitude flight and 
shows how the altitude chamber may be 
used to solve many of them. After de- 
scribing the altitude chamber at the 
Curtiss-Wright Research Laboratory, 
the paper discusses the effect of altitude 
on man. The oxygen and temperature 
requirements of the human body are 
considered and some comments are 
made about aeroembolism and the ef- 
fects of dry oxygen and air on the throat 
and nostrils. The effect of altitude on 
the equipment of the aircraft is then dis- 
cussed in sections dealing with expan- 
sion and contraction, the viscosity of 
oils, electrical equipment troubles, and 
other problems. The latter part of the 
article deals with the heating of air- 
planes and pressurized cabins. Heating, 
Piping & Air Conditioning, October, 
1944, pages 597-602 (ASHVE Journal 
Section), 6 illus. 


History 


The First Stratosphere Flight. 
Maurice Roddy. The story is told of 
the stratosphere flight made by Major 
R. W. Schroeder on February 27, 1920. 
Flying in a Liberty-powered Lepere 
equipped with a specially developed tur- 
bosupercharger, the Major is reported 
to have attained a height of 38,000 
ft. In addition to being cited as the 
first stratosphere flight, this experiment 
is credited with having been responsible 
for another milestone in American avia- 
tion development. It is said that the 
good results obtained with the turbo- 
supercharger for this flight caused ap- 
propriations to be made which permitted 
continuance of turbosupercharger re- 
search. A brief outline of Major Schroe- 
der’s aviation career supplements the 
account of the flight. Southern Flight, 
~ seg 1944, pages 38, 39, 76, 2 
illus. 

First Round-the-World Flight 
Made 20 Years Ago. An account of 
the first flight around the world, made 
by U.S.A. Army personnel between 
April 6 and September 28, 1924. Fly- 
ing in Douglas Cruisers, the men are re- 
ported to have traveled a total distance 
of 26,345 miles in a total flying time of 
363 hours, 7 min. The article contains 
a list of the flight personnel and what 
they are doing’at present; a list of 
ground personnel who participated in 
the servicing of the aircraft at various 
stations; names of various newspaper- 
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ELECTRO- 
HYDRAULIC 


POWER UNIT 


This Altair Electro-Hydrautic unit delivers 1114 GPM minimum at 800 
PSI. Overall dimensions are 10" x 113/16’ x 16", Weight: 29 Pounds. 


ENGINEERING 


REVIEW 


DECEMBER, 


1944 


‘7T ‘HE Altair Electro-Hydraulic Power Unit is a complete, independent 


lic system located where the work is done. Developed by Pacifi 


Division Engineers to meet requirements of large aircraft, this new unit offers 
the power-fransmission and control advantages of electricity and the power- 
application advantages of hydraulics. 

I r unit Comprises a reservoir, electric driven pump and necessar 
val completely self-contained. Quick-disconnect electrical plugs a 
self hydraulic couplings are provided. The unit can be located anywhere 
in ane and its operation electrically controlled from the cockpit 

\ ectro-Hydraulic Power Units of this type have already been delive 
an designs are now being engineered for new airplanes. For 
app where large forces must be quickly applied... precisely controlled 
the 


advantages offered by this system include: 


shortest possible fluid travel 
nimizing pressure drop, plus the fact that the pump only 
perates when actual work is being done. 


Increased efficiency, because of 


Absence of extended hydraulic lines means less weight for the 
mplete, installed system. 


Simplicity. All equipment is assembled in one unit, making 
installation and service an easy operation. 
Readily disconnected in one minute. 


A Technical Paper, presented before the November 10th 
meeting of Institute of Aeronautical Sciences, “Some 
Design Considerations of Electro-Hydraulic Power Supply 
Systems” is available to engineers who write for it 
Company Letterhead. Pacific Division, Bendix Aviation 
Corporation, North Hollywood, California. Sales Engi- 
neering Offices in New York and St. Louis. 


2 
“ATION co* 


NORTH HOLLYWOOD, CALIFORNIA 


© 1944, Pacific Division, Bendix Aviation Corp 
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men assigned to report the flight; and 
the route of the flight, together with the 
indicated number of statute miles be- 
tween each landing point. U.S. Air 
Services, October, 1944, pages 19, 20, 40, 
3 illus. 

Correct Procedures for Tying Down 
Airplanes. Basic procedures are given 
for fastening airplanes securely to the 
ground when parked in open airfields. 
How reactions produced by the wind 
affect this procedure is explained. In- 
formation is supplied about the design 
and installation of concrete anchor 
blocks. Other types of tie-down an- 
chors are described. A chart shows the 
yarious procedures for tying down air- 
planes and also illustrates certain meth- 
ods to be avoided. Aviation Mainte- 
nance, October, 1944, pages 76-88, 184, 
186, 12 illus. 


Inspection 


How Filtering of X-Ray Beams 
Improves Radiograph Quality. Robert 
Taylor. Information is given about the 
use of metallic filters for altering the ra- 
diation to meet the varying conditions 
imposed by different metals and alloys 
in radiographic inspection work. Terms 
such as “hardness” and ‘“depth-per- 
centage intensity”’ are defined, and the 
effects of the interposition of filters on 
these properties are explaiied. Speci- 
fications are suggested for filters of the 
proper dimensions and compositions for 
inspecting different metal parts, as well 
as the technique required. The effec- 
tiveness of the filters is explained with 
the aid of reproductions of radiographs 
made with and without filters. Com- 
ments are given about the improved 
methods continually being developed in 
this field. Aero Digest, October 1, 1944, 
pages 88, 89, 214, 7 illus. 

Measuring and Designating Surface 
Finish. Parts I and II. James A. 
Broadston. Parts I and II of a three- 
part article discuss the measurement of 
surface finish and describe a system of 
designation that clearly shows which 
surfaces are critical and which are not. 
The system permits the allowable rough- 
ness of critical surfaces to be defined in 
microinch units and is stated to provide 
an adequate means of controlling the 
surface quality of machined precision 
parts. 

In Part I the writer reviews what has 
been common practice in designating 
surface finish and discusses types of sur- 
face irregularities andstandards of rough- 
ness values. Consideration is given to 
surface terminology, the Root Mean 
Square microinch value, the R.M.S. 
microinch symbols, and the preferred 
roughness values. 

Part II deals with measurements of 
surface roughness by the profilometer 
and the Brush analyzer. The use of the 
Amsler integrator to determine precise 
R.M.S. values from profile curves pro- 
duced by either the taper section photo- 
micrograph or the Brush analyzer rec- 
ord tape is described. The Iron Age, 
October 19, 1944, pages 62-66, 7 illus.; 
October 26, 1944, pages 76-81, 9 illus.; 
“Distinctive Symbol Adopted to Desig- 
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A Magnaflux machine used for inspecting surface perfection of machine forgings at the 
Cadillae Motor Car Division of General Motors Corporation. 


nate Surface Finish,” by James A. 
Broadston, Product Engineering, Octo- 
ber, 1944, pages 704-706, 5 illus. 

Planned Inspection Improves 
Quality Control. Herbert Chase. As 
employed by the Fort Edward plant of 
the General Electric Company, planned 
inspection procedures for obtaining 
quality control are outlined. Features 
of the system to which attention is 
called include the use of operation in- 
spection tags; first-piece checks; spe- 
cial fixtures for the facilitation of meas- 
urements; and selective assembly aids 
in holding certain close limits. In addi- 
tion to photographs of equipment em- 
ployed in the checking processes, illus- 
trations are shown of the paper forms 
that help to facilitate the work. Wings, 
November, 1944, pages 1276-1278, 9 
illus. 

Inspecting Spot Welds by X-Ray. 
Robert Taylor. The spot welding of 
aluminum-alloy parts and X-ray meth- 
ods of inspection are discussed. Sec- 
tions of the article deal with the prepa- 
ration of the sheet for welding, the elec- 
trodes, spot-welding machines, and X-ray 
inspection techniques. Industrial Avia- 
tion, October, 1944, pages 55, 56, 58, 
102, 5 illus. 


Instruments 


Let’s Make Instruments Flight- 
Like. Capt. Ken Lester. The design 
of flight instruments to picture the 
situations that they interpret is sug- 
gested and discussed. Explaining the 
advantages to be gained by such design 
revision, the writer analyzes the mental 
exercise that is required to interpret the 
indications of three different types of 
flight instruments: “fact” instruments, 
as typified by the altimeter; “symbol” 
instruments, as typified by the needle- 


ball assembly; and “‘attitude’’ instru- 
ments, exemplified by the gyro hori- 
zon. He then shows why reference 
to the attitude instruments is simpler 
than any others because they most 
nearly portray the apparent motion 
they are meant to report. The gyro 
horizon is named as the instrument that 
is the most flightlike of any, although 
suggestions for its improvement are in- 
cluded with specific suggestions for the 
improvement of other flight instru- 
ments. Air Facts, November, 1944, 
pages 19-28, 4 illus. 

For Accuracy in Aerial Photography. 
A brief article describes and _ illus- 
trates an improved lens collimator. es- 
pecially designed by engineers of Fair- 
child Camera & Instrument Corpora- 
tion for final testing of Fairchild aerial 
camera lenses after installation in the 
cameras. Its purpose is to give a photo- 
graphic record of the resolving power of 
each lens for correct focusing. Jnstru- 
ments, October, 1944, page 613, 2 illus. 

System for Indicating Positions of 
Landing Gear and Flaps. Details 
are given on the construction and opera- 
tion of an indicating system that en- 
ables the pilot of an aircraft to ascer- 
tain the exact position of his landing 
gear and wing flaps at all times. Em- 
ploying the selsyn principle of remote 
indication, the system is a compact one 
consisting of two basic parts—the trans- 
mitter and indicator. It is manufac- 
tured by the General Electric Company 
and is produced in two types: one is 
known as the ‘A-N, Two-coil D-C 
Selsyn System”; the other is known as 
the ‘“Two-wire Two-coil D-C Selsyn 
System.”’ With energy supplied from a 
28-volt battery, the principle involved 
is to vary the current in two coils in the 
indicator, in some predetermined rela- 
tion to the movement of the landing 
gear or flaps, by means of a brush mov- 
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Rivet making is a fine art at Alcoa... 


Consider this special rivet, for example. Manu- 
facturing specifications are rigid; tolerances 
are close, angles must be accurate where differ- 
ent diameters meet, the shank straight and the 
head concentric. Alcoa is proud to have shared 
in getting this item into production. 

Produced in millions on headers, these rivets 
are then heat treated to develop maximum 
strength and finally given an Alumilite finish 
(process patented). Here you have quality and 
quantity production at its best, with costs held 
to a minimum—typical Alcoa production. 

Aluminum alloy rivets make possible a 
maximum saving in structural weight. They 


offer greatest resistance to corrosion. Alcoa 


manufactures rivets of all types, in aluminum 
alloys to suit every use. 

How-to-do-it information is contained in 
\lcoa’s booklet, “Riveting Aluminum”. Also 
available is the catalog “Standard-Screw 
Products”? which contains weight and dimen- 
sional data on standard Alcoa rivets. Copies 
will be sent to you free. The sound motion 
picture, “How to Rivet Aluminum”, depicts 
the making and testing of rivets, preparation 
of the work, -the actual riveting and final in- 
spection. This picture may be borrowed from 
the Motion Picture Department, ALUMINUM 
Company OF America, 2142 Gulf Building, 
Pittsburgh 19, Pennsylvania. 


ALUMINUM 
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ing over a resistance bridge in the trans- 
mitter. Schematic drawings illustrate 
the mechanics of the system. Aero 
Digest, October 1, 1944, pages 80-82, 5 
illus. 

Needle, Ball, and Ripcord. Lt. 
(j.g.) Robert W. Duncan. Advice is 
given on how to use the turn-and-bank 
indicator to best advantage. Five pos- 
sible positions of the needle-ball as- 
sembly are described, with notes to the 
pilot on how to correct each attitude to 
obtain proper straight flight. It is ex- 
plained also how these corrections work 
when the plane is inverted and recovery 
to straight flight is desired. The recom- 
mendation that the pilot always trans- 
Jate the indications of the instrument to 
airplane attitude is stressed. Air Facts, 
November, 1944, pages 62-66. 

Electrically Operated Gyroscopic 
Instruments. H. Konet. This article 
discusses the electric gyroscope for 
aircraft instrumentation. Types de- 
scribed include vertical gyroscopes, the 
precessional gyroscope, the gryo-horizon 
indicator, the driftmeter, the gyro-roll 
indicator, the electric turn-and-bank in- 
dicator, the Gyro Flux Gate compass 
system, and the automatic pilot. Prob- 
lems connected with production are 
considered. It is stated that for air- 
craft the electric gryoscope is rapidly 
supplanting air-driven types because of 
the following factors: (1) freedom from 
air-supply requirements at high alti- 
tudes; (2) sealing and elimination of 
air supply, thus preventing contamina- 
tion and insuring greater reliability; 
(8) greater versatility, especially where 
electrical signaling devices are required; 
(4) compactness and greater reliability 
under extreme temperatures because of 
speed regulation and torque character- 


istics. Electrical Engineering, October, 
1944, pages 735-738 (Transactions), 
8 illus. 


Landing Gear 


Prerotation of Landing Gear 
Wheels. Henry F. Schippel. This 
paper describes the latest developments 
in one method of starting the landing 
wheels of aircraft to revolve before they 
make contact with the ground. The 
method discussed makes use of flexi- 
ble vanes on the tires which cause them 
to rotate as soon as the wheels are 
lowered for a landing. An explanation 
is given of tests conducted to determine 
the position and angle of the vanes, the 
best operation of the landing gear, and 
the proper landing speed. A study of 
the airflow patterns is included. Re- 
sults are tabulated and charted. SAE 
Journal, October, 1944, pages 486*491 
(Transactions), 17 illus. 


Lighter-Than-Air 


In Rebuttal, on Behalf of the Air- 
ship. Hugh Allen. Extolling the 
qualities of the airship, this article is a 
reply to another article that appeared in 
a previous issue of the same magazine. 
In the earlier article four reasons were 
given for the writer’s conclusion that: he 
did not see promise of the early com- 
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The airflow pattern around a B. F. 


Goodrich smooth-contour  prerotatable 
landing-gear tire taken in a plane through 
the center of the axle. The photograph 
was of a 9-in. tire model at an air speed 
of 60 m.p.h. 


mercial practicability of the airship. 
In this article these reasons are con- 
tested. Testimony is given for the air- 
ship’s ability to pick up and launch 
airplanes without slowing down, its 
ability to maintain flight schedules in 
spite of weather hazards, and the various 
factors of comfort and convenience 
which compensate for the airship’s 
slower speed in comparison with air- 
planes. It is also affirmed that ade- 
quate terminal facilities for commer- 
cial airship traffic are already in exist- 
ence, without necessitating the expendi- 
ture of huge sums of money. These are 
the Navy’s blimp bases, which can be 
converted for commercial use. U.S. 
Air Services, October, 1944, -pages 28, 
41. 


Lubrication 


Aircraft Lubricating Greases. R. 
S. Barnett, F. E. Tobin, and Gus Kauf- 
man. Information is provided for the 
maintenance man regarding the lubri- 
cating greases required for the various 
parts of aircraft and the way to utilize 
and apply these lubricants to the best 
advantage. Following general remarks 
concerning the lubrication of antifric- 
tion bearings, specific instructions are 
given for the application of lubrication 
techniques to military and commercial 
aircraft. Aviation Maintenance, Octo- 
ber, 1944, pages 56-59, 162, 166, 168, 
170, 4 illus. 


Maintenance 


Job Procedures to Facilitate Re- 
pairs. This article discusses the ap- 
plication of production illustrations, 
supplemented by instructions for job 
procedures, to aircraft maintenance and 
repair. It describes an experimental 
study dealing with the development of 
production illustrations and job pro- 
cedures for use in the Assembly and 
Repair Department of the U.S. Naval 
Air Station at Alameda, Calif., which 
was conducted by the Industrial Engi- 
neering Division. The study was con- 
fined to the installation of Bureau of 
Aeronautics fuselage changes in the OS- 
2U-1, -2, -3, and OS2N-1 airplanes. 
The procedures are explained at length 
and a chart is reproduced showing the 
combination of illustrations and instruc- 
tions. Aviation Maintenance, October, 
1944, pages 68, 69, 186, 188, 190, 192, 
196, 198, 200, 202, 2 illus. 
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When It Rains. A. L. Jacobs. 
Naming components and accessories of 
an aircraft which are particularly sus- 
ceptible to rain and dampness, the 
writer advises procedures for avoiding, 
checking against, and repairing the 
deteriorating effects of moisture upon an 
airplane. His suggestions refer to con- 
trol cables, small hardware, ball-bear- 
ing installations, adjustable stabilizers, 
longerons and cross members, and wing 
coverings. Other items are engines and 
engine controls, cowling and fasteners, 
propellers, tail skids, landing-gear axles 
and tail-wheel assemblies, rubber bun- 
gee shock absorbers, oleo shock struts, 
external brace wires, and interior up- 
holstery and wood trim. Air Pilot and 
Technician, October, 1944, pages 12, 13, 
1 illus. 

Aircraft Cleaning. PartII. Gilbert 
K. Brower. The concluding section of 
a two-part article describes the meth- 
ods and equipment used in cleaning air- 
craft. The cleaning problems common 
to all air-transport operators are re- 
viewed with regard to detergent ma- 
terials used and procedure followed 
Such problems include exterior cleaning 
of aircraft, cleaning of plane interiors, 
engine-parts cleaning after disassembly, 
paint stripping, and miscellaneous sub- 
jects such as oil tanks, spark plugs, 
preparation for plating, glass and plas- 
tics, ete. Types of equipment of inter- 
est to air-transport operators are dis- 
cussed. These include blast-cleaning 
units; tanks, without equipment or 
equipped with means for heating, tem- 
perature control, agitation, ventilation, 


etc.; vapor degreasing; chemical or 
steam vapor cleaners; mechanized 
washing machines; burnishing 


barrels. Consideration is given to the 
relative advantages of chemical and 
steam-vapor cleaning. Air Transport, 
October, 1944, pages 91, 94, 97, 1 
illus. 

How Landing Gear Service is 
Handled at Northwest Airlines. Ed. 
Parker. The highlights are given of 
service procedures at a_ specialized 
landing-gear shop where the landing 
gear of air-transport planes are inspected 
and overhauled. Aviation Service Maga- 
zine, September-October, 1944, pages 
24-28, 9 illus. 

Production Line Carburetor Over- 
haul. Paul F. Adair. The applica- 
tion of quantity-production methods 
to carburetor overhaul is described in 
this article, which deals with the proce- 
dure employed by Air Service Command 
depots. The successive steps in pro- 
duction-line overhaul are described and 
illustrated. Aviation Maintenance, Oc- 
tober, 1944, pages 48-51, 148, 150, 154, 
156, 158, 162, 40 illus. 

Corrosion. PartII. Ray Sanders. 
This is the second of a series of articles 
on corrosion prevention, cleaning, and 
other problems connected with aircraft 
maintenance. Subjects discussed in- 
clude: the chemistry of engine overhaul; 
the occurrence of electrolytic corrosion 
when certain dissimilar metals are im- 
mersed in the same cleaning solution; 
the preservation of chromate castings; 
cleaning solutions; and cleaning-solu- 
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New Vacuune Switch” 
KEYING RELAY a. |: 
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Here is convincing proof that a keying relay rogewl 
does not have to be complicated to be efficient. terial: 
In fact, just the reverse! Actually, the extreme alloy 
reliability with which Struthers-Dunn Type sul s 
78CCA100 Relay holds its adjustments is the di- boring 
rect result of its new simplified and rigid design percel 
which utilizes an absolute minimum of parts. aoe 
Originally made for aircraft use, it weighs 118) 


little, is exceptionally sturdy, and has all parts 
readily accessible. Tests show a minimum life 
of five million operations. He 
The Relay has seven poles, including one j y= 
double-throw pole which handles high-voltage Ls distri 
radio frequency currents by means of a vacuum ose 
switch. All high-voltage parts are rounded to Peien 
reduce corona. the 
Write for complete details, or get in touch 
with your nearest Struthers-Dunn Field Engineer. 


and § 
lets, 

STRUTHERS-DUNN, Inc. 
1321 ARCH STREET PHILADELPHIA 7, PA. 
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tion control. Air Tech, November, 
1944, pages 28-30, 72, 7 illus. 


Management 


Weight as the Key to Waste Con- 
trol. Raymond A. Nathanson. Lock- 
heed Aircraft Corporation’s method 
of using weight as a basis for indicating 
the percentage of scrap generated by 
any fabrication operation is explained. 
Various investigations conducted by 
the Conservation Department to es- 
tablish this means of waste control are 
reviewed, and the paper forms employed 
for the recording of scrap percentages 
are described. With the Sheet Metal 
department as an example, it is demon- 
strated how reports are made on the 
amount of material orders entering the 
department; the weight of these orders 
at the time of entrance; the type of ma- 
terial; the scrap generated from each 
alloy at each operation; the material 
rejected because of damage; the sweep- 
ings generated in the section; the mixed 
borings in the section; and, finally, the 
percentage of scrap as figured from a 
compilation of the foregoing elements. 
Aero Digest, October 1, 1944, pages 117, 
118, 212, 4 illus. 


Marketing 


How Will Postwar Planes Be Sold? 
James A. Wales, Jr. Three postwar 
distribution plans are outlined for the 
aircraft manufacturer. In each plan the 
factor of adequate control is stressed. 
Primarily, this factor is interpreted as 
the establishment of standard sales 
and service facilities at major sales out- 
lets, with predetermined standard 
charges made for certain service and 
overhaul jobs. However, it is also de- 
scribed. as including the standard 
training of salesmen and the uniform 
physical appearance of various mer- 
chandising material, such as signs and 
posters. The value of a well-planned 
system in reducing distributing costs 
and promoting the sales of planes is in- 
dicated. 

The three plans are called a Dealer 
Plan, a Distributor Plan, and a District 
Sales Office Plan. The first involves the 
appointment of direct factory dealers 
by the manufacturer’s sales manager. 
It features bringing the dealer into the 
plant for an intensive training course 
in the design, construction, and main- 
tenance of the airplane he is to sell; 
giving him a complete sales course; and 
schooling him in the company’s stand- 
ard accounting and general business 
procedures insofar as they will affect 
his own operations. The Distributor 
Plan is similar to the Dealer Plan except 
that the territories are larger and the 
quotas are proportionately higher. Each 
distributor has several dealers working 
directly under him in preassigned sub- 
divisions of his own territory. The third 
plan calls for the operation of the dealers 
under the supervision of branch offices 
and warehouses, one to a district, man- 
aged by the district manager. Under 
this system the district man is, in ef- 
fect, a large distributor, except that he 
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is an employee of the manufacturing 
firm and not in business for himself. 
Aviation, October, 1944, pages 124, 125, 
270-277, 3 illus. 

Programming of Aircraft Parts Dis- 
tribution and Service. Franklin M. 
Reck and Edward L. Warner. This 
survey of the postwar plans of various 
aviation and automotive companies 
shows an existing basis for an expansion 


_of parts distribution and airplane serv- 


ice. It takes into consideration the 
channels and methods by which engine 
companies, : manufacturers of engine 
parts, makers of engine and aircraft ac- 
cessories, wholesale distributors, and 
local dealers expect to offer their air- 
craft products and services to the pub- 
lic. Figures are quoted from a recent 
survey made by the Automotive and 
Aviation Parts Manufacturers Associ- 
ation indicating the extent to which new 
companies have entered the aircraft- 
parts business during the war and the 
number who intend to stay in the air- 
plane business after the war. The ques- 
tions of how far automotive-parts dis- 
tributors want to share in the aircraft- 
parts business and how many automo- 
bile dealers will want to sell a line of 
airplanes are touched upon. Attention 
is also called to the need for simplifica- 
tion and standardization of many air- 
craft supplies and parts. Aero Digest, 
October 15, 1944, pages 75-77, 150, 
152, 3 illus. 


Materials 


The War’s Foremost Achievements 
in Materials and Methods. Kdwin 
F: Cone. A report is given of a survey 
made with the object of obtaining a co- 
ordinated appraisal of the metallurgic 
achievements in the development of 
new materials and methods resulting 
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from the war effort. The opinions of 
many well-informed men regarding gen- 
erally known developments are summa- 
rized. Sections of the article discuss the 
light metals, the NE steels, high-temper- 
ature resisting steels, boron in steel and 
iron, achievements in the foundry in- 
dustry, powder metallurgy and carbon 
tools, and other developments. Ten 
leading wartime engineering materials 
and methods of development are out- 
lined. Metals and Alloys, October, 1944, 
pages 916-921, 4 illus. 

Delignified Impregnated Wood. 
Foster Luce. This article discusses the 
delignification of wood, which, it is ex- 
plained, is the treatment of wood chemi- 
cally with heat and pressure before the 
veneer layers are impregnated or bonded. 
Details are given about the deligni- 
fication and impregnation processes. 
How papermaking technique has been 
borrowed for the process is described. 
Other sections of the article discuss 
impregnating materials and the kinds 
of wood that may be treated. Mechani- 
cal Engineering, pages 654, 655, 657. 

75S-Alcoa’s New High-Strength 
Aluminum Alloy. J. A. Nock, Jr. 
An engineering analysis is made of the 
nature, properties, workability, and 
applications of 75S aluminum alloy. 
The subject is treated in sections deal- 
ing with the mechanical properties and 
heat-treatments, formability, resistance 
to corrosion, and joining. Tables and 
graphs give the mechanical properties. 
Metals and Alloys, October, 1944, 
pages 922-925, 6 illus. 

High-Strength Centrifugal Cast- 
ings. Stanley P. Perry. A _ brief 
description is given of recent research 
that has resulted in centrifugally cast 
steels having a tensile strength of 180,- 
000 Ibs. per sq.in. and a ductility of 10 
per cent. The process of casting such 


Roll forming of sheet metal at a plant of the Reynolds Metals Company. 
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steels is outlined. A table gives a com- 
parison of the mechanical properties of 
centrifugally cast and wrought pierced 
steel tubing. The Iron Age, October 5, 
1944, pages 52, 53, 3 illus. 

R301—Reynolds’ New’  High- 
Strength Aluminum Alloy. T. L. 
Fritzlen and L. F. Mondolfo. A tech- 
nical description is given of the compo- 
sition, properties, and treatment of 
R301, a new Clad material consisting of 
a high-strength core alloy clad with a 
medium-strength corrosion-resistant al- 
loy. The material was developed to 
meet the needs of the aircraft program. 
Tables contain data on the properties 
of the material, solution, treatment 
times, heat-treatment times, aging 
times, etc. Micrographs of the material 
are reproduced. Metals and Alloys, 
October, 1944, pages 926-933, 28 illus. 

Adhesives for Metals and Non- 
metals. Kenneth Rose. The writer 
classifies and describes the most impor- 
tant cements developed for joining met- 
als to each other or to nonmetallic ma- 
terials such as wood, plastics, rubber, 
and glass. The present and future uses, 
possibilities, and limitations of these 
adhesives are discussed. Metals and 
Alloys, October, 1944, pages 959-963, 5 
illus. 


Medicine 


A Comparison of Altitude and 


Exercise with Respect to Decompres- 
Cook, O. L. 


sion Sickness. 8S. F. 


iCLE SAM takes no chances with 
[ aircraft engines. Before they’re 
mounted, they must be tested for 
power developed, heat, and gas and 
oil consumption. Doing the latter job 
at Continental Motors is a battery of 
Fairbanks-Morse Fuel Test Automatic 
Dial Scales. 


Sairbanks-Morse Scales can do an ac- 
curate job for you, too. Their depend- 
ability and simplicity of design are 
backed by 114 years of scale-building 
experience. Fairbanks, Morse & Co., 
Fairbanks-Morse Bldg., Chicago 5, Ill. 


FAIRBANKS-MORSE 


JIESEL LOCOMOTIVES e 


SCALES @© PUMPS e@ STOKERS 


ENGINEERING 


Scales Aid 
Plane Engine 
Testing 


DIESEL ENGINES e 


REVIEW 


Williams, W. R. Lyons, and J. H. 
Lawrence. A study of the comparative 
effects of altitude and muscular exer- 
cise upon decompression sickness. The 
conclusion reached is that an increase in 
altitude from 30,000 to 38,000 ft. in- 
creases the incidence and severity of de- 
compression sickness considerably more 
than does an increase in the muscular 
work of a subject 

The experiment was 
giving four groups of healthy young 
men (ages 18 to 20) two chamber tests 
each. One group was taken to the 
equivalent of 30,000 ft. and performed 
a standard exercise every 5 min. for 90 
min. The second group performed the 
same exercise every 2 min. at this 
simulated altitude The third group 
was taken to 38,000 ft. and performed 
the standard exercise every 5 min., and 
the fourth group performed the exercise 
every 2'/, min. at 38,000 ft. Criteria 
used to compare the bends-inducing ef- 
fect of the four sets of conditions con- 
sisted of per cent incidence of symp- 
toms, per cent incapacitation, time of 
onset of symptoms, time of descent, 
maximum intensity of symptoms, and 
velocity of development of symptoms. 
All criteria are reported to have shown 
statistically significant differences be- 
tween the two altitudes with constant 
exercise. When altitude was held con- 
stant at 30,000 ft., the effect of doubling 


conducted by 


the frequency of the standard exercise 
was relatively slig nd not in all cases 
of statistical significance. At 38,000 


which indicate engine performance. 


GENERATORS MOTORS 
RAILROAD AND FARM EQUIPMENT 


DECEMBER, 


Test engineer’s observation post outside an individual engine 
test cell, showing the Fairbanks-Morse Scale and the gauges 
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ft., the effect of increase of exercise was 
significant with most criteria, but much 
less pronounced than the effect of chang. 
ing altitude. War Medicine, September. 
1944, pages 182-187. 


Meteorology 


The Use of Cross Sections in Brief- 
ing Away Traffic Controllers. Emij 
S. Kurtz. It is stated that since the es- 
tablishment of the Flight Advisory 
Weather Service, the usefulness of cross 
sections has been demonstrated in por- 
traying significant cloud and weathe 
phenomena along the airways to pilots 
and Airway Traffic Control personnel, 
It is explained that the purpose of the 
particular type of cross sections being 
employed in F.A.W.S. centers is, pri- 
marily, to help the Advisory Meteorolo- 
gist convey to the Airway Traffic o1 
Army Flight Controllers a clear picture 
of existing weather conditions along 
the airways in the control area. The 
general procedure for the construction 
of cross sections is described. Bulletiy 
of the American Meteorological Society, 
September, 1944, pages 307-310, 2 illus 

Service Flyers Brave the Hurricane. 
Capt. Burr Leyson. From the experi- 
ences of Navy and Army air crews in lo- 
cating and tracking the recent hurricane, 
which swept the Eastern seaboard of the 
United States the effects of such 
weather disturbances upon air-transport 
operations are reported. Itis stated that 
hurricanes present no obstacles to long- 
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PARTS FOR 
AIRCRAFT ENGINES 


Piston Rings 
Oil Sealing Rings 
Supercharger Rings 
Carburetor Parts 
Machined Aluminum 
Pistons 
Piston Pins 
Counterweight Cheek Pins 
Machined Magnesium Parts 
Cylinder Hold Down Nuts 
Hardened and Ground Parts 


PARTS FOR 
PROPELLER ASSEMBLY 


Machined Magnesium Parts 
Piston Rings 


EQUIPMENT FOR 
MAINTENANCE OF AIRCRAFT 


Pistons for Oxygen 
Compressor 
Piston Rings for Oxygen 
Compressor 
Pins for Oxygen Compressor 
Pistons for Air Compressor 
Pins for Air Compressor 
Piston Rings for Air 
Compressor 


precision Our 34 years’ 


ision manutpeture, our long and LANDING GEAR PARTS 


Machined Aluminum 
Pistons 
Piston Rings 


Hardened and Ground Parts 


Air Power Through 
“| // /Pyston Rings 
| PIS: Ss. ee PIN S eee == 
More and more, t ne 
sin Mc Qu ysNorris 
| 
{intensive work in — 
| research and laboratory experiment, enable us to turn 
out the sturdy, dependable parts demanded by mod- | 
ern aviation. Your-inquiries are invited. 
PRECISION WORKERS IN IRON, STEEL, ALUMINUM, BRONZE, MAGNESIUM 
Garis: 
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IN THE P-51: 


Magnesium saves weight 


in the soeedy Mustang Fighter 


There are several reasons why the North American P-51 
Mustang has a speed of 425 miles an hour... why it has 
such a broad range .. . and a ceiling of more than 7 
miles: ingenuity of design; precise accuracy of parts; 
skill of assembly; and the thorough testing and wise 
selection of materials. 


One of these materials is magnesium. Durable, strong 
Dowmetal Magnesium Alloys, the lightest of all struc- 
tural metals, contribute substantially to the performance 
of the P-51, just as they make possible greater speeds 
and efficiencies in other types of aircratt. 


One of many magnesium parts in 


i the P-51 is this 46-pound main 
utilized in ever-increasing volume in many Corporation, Los Angeles. 
branches of industry . . . wherever metal 

is to be put in motion . . . in transportation . . . in the moving parts of 
machinery . . . in hand- and power-operated equipment, tools and appli- 


ances. To help you put magnesium to work, Dow maintains complete shop, 
mill and foundry facilities for the fabrication of parts and assemblies, in 
large, small or experimental lots. And Dow offers, too, the benefits of 


experience and knowledge afforded solely by magnesium’s pioneer producer 
and fabricator. 


DOWMETAL 


‘ 


& 
“Erg, OF 


TION 
MAGNESIUM DIVISION ¢ THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 
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range air-transport operations except 
when they blanket bases. On the con- 
trary, it is indicated that storms of that 
type may be used to the advantage of 
the operation by speeding its perform- 
ance. However, in the case of compara- 
tively short hauls, hurricanes are. re- 
ported to have adverse effects upon 
maintenance of schedules since the dis- 
tances do not permit detouring the 
storm, and landings are made virtually 
impossible. 

Wind, sea, and visibility conditions 
during the experiments are described. 
It is noted that the air crews are able 
to enter and leave the storm at will, 
while the turbulences encountered of- 
fered no danger to the structure of the 
aircraft. Aero Digest, October 15, 
1944, pages 60, 156, 157, Lillus.; “Army 
Flyers Buck 125-Mile Wind and Upset 
Textbook Theories,” U.S. Air Services, 
October, 1944, pages 24, 36. 

Weather Briefing. This article de- 
scribes a method of visual presenta- 
tion of weather information used by 
a division of the Army Air Forces in 
Europe. It consists of a three-dimen- 
sional model based on a topographic 
map of Europe, in which plate-glass 
slides represent vertical cross sections 
depicting atmospheric conditions. An 
explanation is given of the functions of 
the device and its use in planning the 
operations of the Eighth and Fifteenth 
Air Forces. Air Tech, November, 1944, 
pages 34, 35, 4 illus. 


Military Aviation 


The Truth About the Fw. 190. 
P. H. C. Based on the experience of 
British pilots in combat, this article 
discusses the performance of the FW 190 
and compares it with that of the Spit- 
fire. It is concluded that the FW 190 
has good qualities as well as defects, 
and both it and the Spitfire are near 
perfection according to today’s stand- 
ards. Aeronautics, October, 1944, pages 
34, 35, 5 illus. 

Fighter Range Chart. A system 
of quickly ascertaining the specifications 
of various Allied bombers and fighters 
is given with two “cut-out” charts. 
With these charts, when assembled 
concentrically, the function, maximum 
speed, normal range, range with drop 
tanks, and bomb load can be deter- 
mined for the listed American, British, 
and Russian combat aircraft. Skyways, 
November, 1944, pages 36, 37, 2 illus. 

The Allocation of German Type 
Numbers—Il. A continuation of the 
list of type designations of German mili- 
tary airplanes since 1933 ranges from 
the He 112 to the ZSO 523. The in- 
formation includes the name of the 
maker, a brief description of the air- 
craft and the purpose for which it was 
designed, and the type of power plant 
used. The Aeroplane Spotter, September 
21, 1944, pages 221, 226. 

The Unknown Battle. Charles J. 
V. Murphy. A graphic review is given 
of how American warplanes lessened 
the effectiveness of German air power in 
five great sky battles fought during a 
week in February, 1944. These actions 
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are stated to have cleared Europe’s 
skies preparatory to the invasion. The 
difficulties encountered in destroying 
German industrial and military targets 
before these battles were fought and 
Germany’s air strength was broken are 
described. Illustrations show how the 
five battles were carried out. Life, 
October 16, 1944, pages 97-110, 10 illus. 

Fighters of the Future. Designs 
suggested by several artists specializ- 
ing in portraying aircraft are pictured, 
with brief explanations. It is stated 
that engineers have examined these sug- 
gestions for hypothetical aircraft and 
have reported that the designs are not 
only plausible but are, perhaps, an im- 
mediate possibility. Jet and rocket 
propulsion, “flying wing”’ craft, pilot- 
less fighters, and superbombers are in- 
cluded, as well as advanced ideas in ar- 
mament and gliders. Skyways, Novem- 
ber, 1944, pages 38-51, 19 illus. 


Paints and Coatings 


Infra-Red Lamp Applications. This 
article deals with an infrared lamp 
installation developed by General 
Electric Company, Ltd., for drying 
the paint on large aircraft-engine cast- 
ings. It not only describes the installa- 
tion but also indicates its advantages 
over conventional type electric ovens. 
The report is that, with the lower tem- 
peratures reached during infrared lamp 
heating, risks of damaging the painted 
surfaces are reduced and all machining 
may be completed before painting. 
Further advantages claimed for the sys- 
tem are a saving of 10 per cent in elec- 
tric power consumption and a 75 per 
cent reduction in stoving time. Ap- 
plications are for components up to 2 ft. 
in diameter and weighing more than 200 
lbs. 

Mention is also made of two other 
applications of the infrared heating 
process. “The first is for softening plas- 
tic sheets and the second is a medium 
for drying Polythene and other powders. 
Aircraft Production, October, 1944, page 
459, 1 illus. 

A Surface Finish for Magnesium 
Alloys. N. H. Simpson and Paul R. 
Cutter. Details are given on an anod- 
izing method for coating magnesium 
alloys which has been developed by 
two Consolidated Vultée Aircraft 
Corporation chemists. Known as 
the CVAC No. 1, AC,zor CVAC No. 
1, DC, the technique i¥ said to pro- 
duce film that inhibits corrosion, re- 
sists abrasion, and forms a tight, 
integral bond with paints. 

The application of the process is de- 
scribed as follows: After being properly 
degreased, the magnesium parts are 
placed in the alkaline electrolyte where 
they are made the cathode for electro- 
cleaning with a direct current. This 
removes the manufacturer’s chrome 
pickle film and prepares the surface 
for the anodic finish. If direct current 
is to be employed in producing the new 
finish, the current is merely reversed 
and the work made the anode. If the 
a.c. finish is desired, the magnesium 
parts are connected to a low voltage a.c. 
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transformer after electrocleaning. After 
anodizing, the parts are rinsed in hot 
water to remove excess caustic from 
the surface of the finish. The parts are 
then immersed in a warm, weak chro- 
mic acid solution for several minutes to 
neutralize properly any remaining al- 
kalinity and to brighten the anodic sur- 
face. The parts are then dried and 
sealed by dipping them in a highly- 
thinned solution of zine chromate pri- 
mer or its equivalent. 

It is claimed that this anodizing 
process comes much closer in every re- 
spect to meeting the demands of an 
ideal finish for magnesium alloys than 
existing commercial finishes. The fact 
that two coats of paint are sufficient 
for proper insulation offers a saving in 
weight, while the chemicals and elec- 
trical equipment required are stated to 
be comparatively inexpensive. The 
Tron Age, October 5, 1944, pages 54-58, 
5 illus.; “Anodize Method for Magne- 
sium Alloys,” N. H. S. Simpson and 
Paul R. Cutter, Southern Flight, Octo- 
ber, 1944, pages 66, 68, 70. 


Parachutes 


Cheaper, Lighter, Tailored Chutes 
Seen for Post-War Private Flyer. 
Alexander MeSurely. Discussing 
probable developtnents in parachutes 
for the private flier, the writer predicts 
that synthetic textiles and advances 
in preservation methods will result 
in marked improvements in quality 
and performance and also in a reduc- 
tion in price. Subjects considered 
include moistureproof sealing, the 
use of Nylon webbing for the harness, 
and the improvement of parachute 
stability. Aviation News, October 30, 
1944, pages 21, 22. 


Personalities 


Philip Gustav Johnson. Some high- 
lights in the course of P. G. Johnson’s 
affiliation with the aviation industry 
are recounted.. The notes pertain to 
his early career with the Boeing Air- 
plane Company and his work as Presi- 
dent of the Boeing Airplane Company 
and Boeing Air Transport (later changed 
to United Aircraft and Transport Corp- 
oration), as organizer of Trans-Canada 
Air Lines, as wartime President of 
the Boeing Aircraft Company, and his 
part in helping to develop Boeing planes 
and aeronautical transport activities. 
Interspersed with the recollections about 
Mr. Johnson is a record of the growth of 
the Boeing company and explanation of 
the division of United Aircraft and 
Transport Corporation into three sep- 
arate units. U.S. Air Services, Octo- 
ber, 1944, pages 22, 23, 36, 2 illus. 

The Gray Haired Ensign. Lawr- 
ence’ E. Watkin. Vice-Adm. Aubrey 
Wray Fitch, Deputy Chief of Naval 
Operations for Air, is the subject of 
this biographical article and character 
study. Although the Vice-Admiral’s 
career with the U.S. Navy is outlined 
from the. time of his experiences as a 
gunnery officer during the first World 
War, the major portion of the review is 
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concerned with the role he played in 
the Solomons campaign of this war. 
He is credited with having coordinated 
the combat flying of U.S. Army, Navy, 


Marine, and New Zealand aviators 
throughout the campaign. Flying, 


November, 1944, pages 49, 118, 122, 
126, 130, 1 illus. 

Youth, Unlimited. Howard Wal- 
dorf. This article tells about Stanley 
Hiller, Jr., the young man who in- 
vented the Hiller-copter, a coaxial 
helicopter. It outlines, with quota- 
tions from the inventor, the many 
problems that had to be met in the 
development of this aircraft: The 
testing of the experimental model is 


described. National Aeronautics, Oc- 
tober, 1944, pages 15-17, 20, 3 
illus. 

Personnel 


Your Postwar Aviation Job. Lt. 
(j.g.) L. W. Burton, Jr. Second in a 
series of articles investigating career 
possibilities in the aviation field after 
the war. This article is concerned 
with the jobs that will be available in 
airport management. Different types 
of airports that will require adminis- 
trators, varied qualifications for such 
jobs, and the salaries they will com- 
mand are discussed. A brief review is 
included of secondary jobs that will be 
available in connection with airport 
operation. The point is emphasized 
that previous association with aviation 
will not be a major qualification for air- 
port managers or their assistants. 
Flying Aces, November, 1944, pages 26, 
27, 70, 72, 6 illus.; ‘Ward Heller in 
Command of Ocean Liner,” by Jerome 
C. Lederer, Airports, September, 1944, 
pages 23, 44, 1 illus. 


Photography 


Photographic Materials for Aerial 
Photography. Walter Clark. Im- 
provements that have been made in 
aerial films and other photographic 
materials are reviewed. It is noted that 
about 1930 research on sensitizing dyes 
developed very actively and a few years 
later discoveries of great importance 
were made. At the same time, there 
was being carried out active research on 
the methods of making the sensitive 
emulsions themselves, and the progress 
in this field, coupled with the advances 
in knowledge of sensitizers, led to rapid 
improvements in films of all kinds, in- 
cluding those for aerial photography. 
As far as the negative is concerned, 
these advances were evident from short- 
ened exposure times, greater control of 
contrast, improved response to red 
light, higher resolving power and lower 
graininess for increased speed, low fog 
and improved keeping properties, and 
the ability to make films particularly 
sensitive to special spectral regions. 
Types of film utilizing the new dis- 
coveries are described. A table shows 
the speed and resolving power of the 
types of aerial film for black-and-white 
photography which have been made 
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during the past 10 years. Another 
table gives the approximate shrinkage 
characteristics of Kodak aerofilm and 
topographic acetate sheeting. Photo- 
grammetric Engineering, July-August- 
September, 1944, pages 1382-135. 

Aerial Cameras and Photogram- 
metric Equipment: A Quarter Cen- 
tury of Progress. Revere G. Sanders. 
The progress made in aerial cameras 
and photogrammetric equipment. dur- 
ing the past 25 years is reviewed. The 
article has particular reference to 
equipment produced by the Fairchild 
Camera and Instrument Corporation. 
It is noted that it was the emergency of 
World War I that brought out the K-1 
aerial camera, the K-2, and, in 1918, 
Sherman Fairchild’s K-3 with inter- 
valometer and between-the-lens shatter. 
Civilian surveyors were cautious, how- 
ever, and considerable time elapsed 
before the value of the new aerial 
method was generally recognized. Dur- 
ing those years the mapping needs of the 
country were of the kind that could be 
taken care of well enough with existing 
equipment and methods to satisfy gen- 
eral purposes. Thus, no _ incentive 
existed for radical changes or develop- 
ments in this line. It is stated that 
aerial surveying might have remained 
at a standstill had it not been for the 
help of military and naval organizations, 
the solving of whose special problems 
brought about developments that might 
never have taken place had they de- 
pended on the initiative of purely peace- 
time functions. A section on single-lens 
“ameras discusses modifications that 
were made in the K-3 and describes 
other single-lens cameras that were de- 
veloped. Other sections discuss de- 
velopments in multiple-lens cameras 
and plotting devices. Photogrammetric 
Engineering, July-August-September, 
1944, pages 136-159, 35 illus. 


U.S. Army Air Forces photograph 
Model showing the overlap of the projected images in the Bausch & Lomb Multiplex 
projector. 


Wanta Job? Jack Hamilton. This 
is an examination of the postwar 
career possibilities in the specialized 
field of photogrammetry as allied to’ 
aviation. An explanation of the sci- 
ence defines it as involving four basic 
elements: flying the photographie mis- 
sion, processing the film, compiling 
maps from photographs, and interpret- 
ing them as to the particular knowledge 
desired. Interpretation of the applica- 
tion of these functions to peacetime 
needs indicates some of the jobs that 
will be opened to qualified men in the 
photo-map-making field after the war. 
The question of who will have the busi- 
ness and authority of supplying sur- 
veys and maps to meet the demand is 
also considered. Information is largely 
based upon a digest of the predictions 
made at arecent meeting of representa- 
tives of commercial mapping agencies 
and from photographie services in the 
Army, Navy, and Marines. Skyways, 
November, 1944, pages 30, 31, 78, 5 
illus. 

Ten Years of Progress in Photo- 
grammetry in the Corps of Engineers. 
Major A. W. Kendall. To illustrate 
the progress in photogrammetry made 
by the Corps of Engineers during the 
past decade, the writer presents a 
brief review of the operations of 
the Twenty-Ninth Engineers Topo- 
graphic Battalion during that period. 
Photogrammetric Engineering, July- 
August-September, 1944, pages 161, 
162 


Aerial Photography with the Navy 
and Marine Corps. Walter L. Rich- 
ardson. In this review of the progress 
made in aerial photography in the 
Navy and Marine Corps, the early 
history of the subject is first discussed. 
The progress from 1934 to 1944, a 
decade of activity, is then outlined. 
The writer describes the photogram- 
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GOOD FOR TWENTY-FIVE DOLLARS ANY SUNDAY 


@ Farmer Jones could count on at least 
twenty-five extra dollars any summer 
Sunday in those good old days... 
hauling out the cars which, one by one, 
chugged and panted toa helpless stand- 
still inthe mudhole in front of his place. 


But the cars which whiz along count- 
less country highways nowadays are 
untroubled by mudholes, hills or 
rough going. Luxurious, dependable 
and safe, they are the products of an 
amazing quarter-century of automotive 
progress and of the initiative, vision 


and tremendous energy of the men in 


this youthful and dynamic industry. 


The Eaton organization, by supplying 
mass-manufactured precision parts for 
many makes and models of cars, has 
done its best to contribute to that 
progress . . . to the development of 
the modern automobile and of the 
production methods which made it 
possible to build such quality into cars 
which rolled off the assembly lines by 
the hundreds or thousands every day. 


The new knowledge and new tech- 
niques developed by Eaton in work- 


ing with automotive and aircraft en- 


SUPPLIERS OF FINE PRECISION PARTS TO THE AUTOMOTIVE AND AIRCRAFT INDUSTRIES FOR MORE THAN THIRTY YEARS 


gineers during the war, have added 
greatly to the value of Eaton’s thirty 
years’ experience with these industries. 


After the war is completely won, 


everything that Eaton has in ability, | 


experience and resources will again 


be devoted to peacetime progress in 


motor vehicles and aircraft. 


EATON 


EATON MANUFACTURING COMPANY 
General Offices: Cleveland, Ohio 


PLANTS: CLEVELAND ¢ DETROIT * SAGINAW 
MARSHALL BATTLE CREEK *.VASSAR MASSILLON 
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metric equipment and technique in 
yse by the hydrographic office, re- 
search and development work, train- 
ing, combat aerial photography, and 
photographic interpretation. Photo- 
grammetric Engineering, “July-Au- 
gust-September, 1944, pages 163- 
167. 
The AAF’s Contribution to the Ad- 
vancement of Photographic Mapping 
and Charting. Col. Jerald W. McCoy. 
This article describes the develop- 
ment of aerial photography as em- 
ployed by the Army Air Forces for 
map- and chart-making purposes dur- 
ing the past 10 years. To present the 
picture in its proper perspective, some 
of the early phases of photography 
are first described. Photogrammetric 
Engineering, July-August-September, 
1944, pages 168-172. 


Plants 


Controlled Air Conditions for an 
Airplane Plant. A D. Engle and W. 
W. Frankfurt. Design features of the 
air-conditioning system for the win- 
dowless plant of the Douglas Aircraft 
Company, Inc., in Oklahoma are de- 
scribed. To insure a minimum of diffi- 
culty in future replacements and main- 
tenance and also to expedite the deliv- 
ery of the equipment, the designs for 
the air-conditioning systems and other 
mechanieal facilities “were developed 
around standard units as far as possible. 
Heating and Ventilating, October, 1944, 
pages 60-62, 5 illus. 


Plastics and Plywood 


Bullet-Checking Plastic for Pres- 
sure-Plane Glazing. G. M. Kuettel. 
This article deals with the design vari- 
ables and problems involved in devel- 
oping transparent plastics for pressur- 
ized plane cabins which, when pierced 
by a bullet, will confine shattering to 
the smallest possible area. It also con- 
tains information about a new laminate 
for such installations. The laminate is 
Lucite-Butacite, consisting of a layer of 
Butacite polyvinyl butyral resin sand- 
wiched between two layers of Lucite 
methyl methacrylate resin. Details 
are given relative to the characteristics, 
mechanical properties, fabrication, 
methods of attachment, and strength 
factors of this material. Results are 
reported of a series of tests comparing 
the laminate with similar structures in 
solid aerylic and conducted on semi- 
cylinders, domes, and flat glazing at 
various temperatures, pressures, and 
manners of gunfire. 

In summarizing the problems in- 
volved in designing glazing for pres- 
surized aircraft, they are classified 
broadly into three parts: (1) Design 
of attachment—eccentricities in load- 
ing must be avoided; the load should 
be applied equally to both faces of the 
plastic; attachments should be chosen 
which will not necessitate breaking the 
surfaces of the plastic, as in routing or 
drilling. (2) Design of glazing—careful 
thought must be given to the fatigue 
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One of the latest applications of Plexi- 
glas is a bell cap center punch, used in 
aircraft construction :for centering holes in 
template work and for providing a drill 
point at the necessary 90° angle to the 


surface. Developed by the Curtiss- 
Wright Corporation, this bell cap permits 
the operator to position the point visually, 


characteristics of plastics, since, in pres- 
surized planes, they become a part of 
the primary structure. (3) Resistance 
to gunfire—if it is necessary to pres- 
surize a military plane, then it is 
equally important to choose a plastic 
material that provides the greatest 
insurance against rupturing when the 
plastic is penetrated by bullet or flak. 
Aviation, October, 1944, pages 153-158, 
20 illus. 

Casting Plastics for Master Molds. 
L. R. Miller. Among the new tools 
recently produced at Northrop Air- 
craft was a plastic master model, 
the development of which is de- 
scribed. 

The material used in this application 
was a phenolic cast resin manufactured 
under the name of Phenocast. How the 
plastic master model overcame diffi- 
culties encountered when a mahogany 
master was used for fabrication is de- 
scribed. 

It was found that the plastic 
master maintained tolerances, saved 
fabrication hours, was durable, and 
eliminated subsequent rework. It is 
stated that a comparative test showed 
the overall cost of a plastic master to be 
approximately one-tenth of the cost of 
masters fabricated from mahogany. 
Plastics, November, 1944, pages 60, 61, 
103, 5 illus. 

Phenolic Laminated Sheet for Low- 
Pressure Hot-Forming. Information 
is given about a new technique of 
“nostforming” thermosetting laminated 
sheet into shapes like deep-drawn or 
formed sheet-metal pressings. This ma- 
terial is being used in the fabrication of 
aircraft parts. A modification in the 
resin formulation which improved the 
forming qualities of the material is de- 
scribed. 

Illustrations of typical formed parts 
are shown and details of the simple 
forming method are given. Product 
Engineering, October, 1944, pages 674- 
678, 6 illus. 

Powering a Rotating Turret. Infor- 
mation is given about the powering of 
the two machine-gun turrets of a 
Navy plane. The turrets are mounted 
one above the other, each unit operating 
independently. It is explained that, 
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because of the location of these two tur- 
rets with relation to each other and 
because of the large amount of equip- 
ment necessary for their operation, a 
great deal of engineering ingenuity was 
necessary to design a workable as- 
sembly that left space for the installa- 
tion of all necessary equipment. After 
the hydraulic and oxygen systems had 
been designed, a space of only 4'/, in. 
was left in which to install the electrical 
equipment. 

To effect a connection between 
the various circuits in the body of 
the plane and the moving turrets, a 
slip ring and brush assembly system 
(stator and rotor) was selected in pref- 
erence to a flexible cable, which would 
permit only a limited number of turret 
revolutions. The manufacture of the 
stator and rotor is described. Modern 
Plastics, October, 1944, pages 125-127, 
186, 188, 13 illus. 


The Microstructure of High-Dens- 
ity Plywood. William M. Harlow. 
The ‘microstructure of high-density ply- 
wood, which is commonly known as 
“compreg,” is discussed. Softening 
technique to facilitate the sectioning of 
this hard material is described. Four 
conclusions reached are: (1) High- 
density plywood can be successfully 
sectioned by pretreatment in hot aque- 
ous 10 per cent sodium hydroxide. 
(2) Penetration of the resin is variable 
as between different samples. (3) 
Usually the zone of greatest penetration 
is along the original surfaces of the ve- 
neer sheet. (4) In such cases, the great- 
est compression occurs near the center 
of the sheet. 

A transverse section of a German 
propeller blade is illustrated. Mechani- 
cal Engineering, October, 1944, pages 
656, 657, 3 illus. 


Calculating Time-Temperature 
Schedules for Curing Resin Adhes- 
ives. Thomas D. Perry. The proper 
cure of resin adhesives is discussed. 
It is explained that there is a wide range 
of special constructions for which no 
standard time-temperature schedules 
have been developed and for which indi- 
vidual determinations need to be 
made. 

It is important to predetermine, so far 
as practicable, an approximate bonding 
requirement in order to ascertain such 
facts as plant capacity and production 
costs on any new item on which shop 
experience is not available. For such 
cases a method is described which has 
been developed to calculate the required 
bonding cycles. Two basic graphs re- 
quired for calculating a special schedule 
of required clamping cycles for any 
special resin-bonded construction are 
shown. 

Also shown are a graph and a 
table for the rate of cure of a mod- 
erate-temperature phenolic resin ad- 
hesive. 

Sections of the article discuss the ab- 
solute rate of cure, the rate of heat pene- 
tration, the determination of formulas, 
and computation procedure. Modern 
Plastics, October, 1944, pages 153, 154, 
3 illus. 
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SINCE APRIL, 1926, when flight operations began, 
pioneering has been a habit with Western Air 
Lines, which serves the Pacific Southwest and 
Rocky Mountain territories. Among features of 
safety and service which this one company has 
had a major part in developing are two-way radio 
communications between planes and ground; the 
radio compass; passenger service over regular 
routes; four-engined transports. 


Pioneered two-way radio 
communication 


air mail route 


Operated first 4-engined 
airliner 


Developed long-distance 
weather forecasting 


ident in charge of Operations, 


than the Link Trainer” 


photo shows Western Air Lines’ first pilots 
bt. Left to right, pil 
nd is Western's first plane, the Douglas M-2 


“The Four Horsemen’’), with Gen. Mer 


Western Air Lines installed the first Link Trainer 
in 1937, for the instruction of pilots in instrument 
flying. When the company established its mili- 
tary training division, three more Link Trainers 
were installed. Western Air Lines’ reguiations re- 
quire that all co-pilots take at least four hours’ 


Link Training every month...captains and reserve 


captains at least two hours’ “refresher” courses 
monthly. 


imong the four pilots with 
om Western began was \ 
Jimmie James. Now Vice Pres- 


Mr. James states: “No single 
vice has contributed more to 
safety standards main- 
ined by the nation’s airlines 


Link Aviation Devices, Inc. 


Binghamton, New York, U.S. A. 
LINK MANUFACTURING COMPANY, LTD., Gananoque, Ontario, Canada 


Link Trainers, Aviation Sextants, and other products contributing 10 


the safety of flight 


ts Fred Kelly; Jimmie James; Al deGarmo, and Maury Gra 
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Postwar 


From R.A.F. To Civil Aviation. 
Part III. Squadron Leader G. A. B. 
Cooper. Part III in a series re- 
viewing the career possibilities for 
R.A.F. personnel in postwar commercial 
aviation contains advice about becom- 
inga flight engineer. The job at present 
requires no license as such. The article 
then goes on to describe the responsibili- 
ties of each air-crew member toward the 
crew as a team, toward the specific jobs 
of other members of the crew, and to- 
ward standards of public service. In- 
formation is given about the status and 
pay of air crews in civil life, with the 
general opinion offered that the finan- 
cial remuneration in the case of techni- 
eal members is practically equivalent 
to that of commissioned officers in the 
Service. Professional associations for 
pilots, navigators, and radio officers are 
named. While the series of articles is 
intended to deal primarily with flying 
jobs, in Part III some indication is made 
of ground-staff jobs that will be avail- 
able. These are discussed under three 
general headings: engineering, opera- 
tions, and commercial. Potentialities 
in airport management and associated 
civil aviation occupations are also inves- 
tigated. 

In considering the prospects of ob- 
taining appointments, the writer pre- 
dicts two pertinent periods of develop- 
ment: (1) immediately after the war, 
when an early demand will arise for the 
staffing of air lines and ground organiza- 
tions, but when the available supply of 
suitable men will still be short; (2) 
some time after that, when a greater 
number of men will have been released 
from the services, but when the more 
desirable jobs will already have been 
taken. To offset these conditions, he 
suggests that those seriously consider- 
ing air transport as a career should start 
to get their qualifications as soon as it is 
physically possible. He also proposes a 
plan whereby such men would be given 
a chance to register now with the Air 
Ministry air-transport organi- 
zations so that they may be given fair 
consideration when the first period 
starts for transferring men from military 
to civil air services. The Aeroplane, 
September 1, 1944, pages 256, 257. 

From R.A.F. to Civil Aviation. Part 
IV. Squadron Leader G. A. B. Cooper. 
In this concluding article of a series re- 
viewing the career possibilities for 
R.A.F. personnel in postwar commer- 
cial aviation, a plea is made for a well- 
organized national system of registering, 
selecting, and converting R.A.F. per- 
sonnel who wish to work in the air- 
transport field after the war. Prospec- 
tive applicants for civil air-crew jobs are 
advised to seek information from the 
Guild of Air Pilots and Air Navigators 
of the British Empire and from the 
British Air Line Pilots’ Association. 
Statistics on the background history and 
indicated development trends of British 
air-line companies and feeder lines il- 
lustrate the channels into which the 
energies of would-be transport aviators 
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Aviation 


‘an be directed. The Aeroplane, Sep- 
tember 8, 1944, pages 275, 276. 

Where Next? Part IIT; Edward 
Warner. This is the conclusion of a 
two-part article by the Vice-Chairman 
of the Civil Aeronautics Board discussing 
future air-line traffic and how it will be 
handled. Attention first is given to lo- 
sal passenger and cargo service and the 
prospects for international air travel 
are then discussed. Charts are supplied 
showing the potential air-cargo traffic 
at various ton-mile rates and the poten- 
tial trunk-line air-passenger traffic at 
various fares. Air Transport, October, 
1944, pages 79, 80, 83, 86, 89, 3 illus. 

Air Cargo in Post-War Distribution. 
A. E. Gaul. Pointing out that the 
transport plane is likely to make im- 
portant changes in postwar cargo distri- 
bution, the writer examines its possibili- 
ties in the near future. The economy of 
air transport and the relation of air 
‘argo to other forms of transport are 
discussed, and air-cargo rates are com- 
pared with rail freight rates. Considera- 
tion is given to reloading from surface to 
air carrier and back again. It is stated 
that too little thinking in the aircraft 
industry appears to have been devoted 
to reducing rehandling by unit loading. 
Handling equipment and other equip- 
ment, including fastening devices and 
high-lift units, are discussed. Other 
sections of the article discuss shipping 
schedules, feeder lines, the use of gliders, 
the location of airports, and foreign 
traffic. Distribution and Warehousing 
(D and W), October, 1944, pages 40, 
109, 110, 112-114, 3 illus. 

‘Customer Who Needs Plane Will 
Buy One.’ J. Foley. Observations 
are made on private flying prospects and 
the possible parallels to automobile his- 
tory. It is stated that two significant 
determinants of the future private air- 
plane market are obviously cost (initial 
and recurring) and usefulness. 

The writer believes that too much 
emphasis is placed on the importance of 
the initial cost of the airplane. He sees 
usefulness as the important factor in the 
private plane. The problem of acces- 
sibility is discussed, and it is noted 
that upkeep is materially affected by 
this problem. Transportation to and 
from the airfield must be included in 
recurring costs. It is stated that the 
distribution of parts and availability of 
qualified service are nation-wide prob- 
lems of the private plane makers. 
American Aviation, November 1, 1944, 
page 72. 

A Preface to Postwar Planning. 
Part IX. George E. Haddaway. The 
concluding article in a series dealing 
with various problems that require solu- 
tion preparatory to the establishment of 
a sound postwar aviation program for 
the United States. In this final article, 
the points that have been made in the 
preceding installments are summarized, 
and the need for action on the part of 
the industry in prevailing upon political 
leadership to initiate such a program is 
reiterated. The résumé covers the dis- 
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cussion of issues pertaining to federal 
aviation policy, scheduled air trans- 
port, private flying, state and municipal 
responsibilities, airports, America’s post- 
war air force, and a suggested air-policy 
committee. Southern Flight, October, 
1944, pages 28, 29, 40, 70. 

Better Buy Bonds. William Flynn. 
This is a compendium of opinions from 
light-plane manufacturers regarding the 
price range of postwar private aircraft 
and the type of plane that will be of- 
fered. The men quoted are: W. T. 
Piper, President of the Piper Aircraft 
Corporation; James C. Hart, President 
of the Taylorcraft Aviation Corpora- 
tion; T. Bowring Woodbury, Vice- 
President of the Culver Aircraft Corpo- 
ration; G. §S. Hancock, Jr., Sales 
Manager of Commonwealth Aircraft, 
Ine.; William Wagner, Public Relations 
Director of the Ryan Aeronautical Com- 
pany; Harry Agerter, Sales Manager 
of the Engineering & Research Corpora- 
tion. Pertinent comments from two 
other members of the aviation industry 
are included: Oliver L. .Parks of the 
Parks Air College and William B. 
Stout of the Stout Research Division 
of Consolidated Vultee Aircraft Corpo- 
ration. While ideas as to the type of 
plane vary, opinions on the price factor 
are unanimous. All the manufacturers 
quoted agree that the postwar private 
airplane will cost more than the prewar 
light plane. Air Facts, November, 
1944, pages 30-41. 

From Air Force to Air Commerce. 
Eugene Wilson. The writer discusses 
an interpretation in terms of air power 
of the fundamentals first expressed in 
1889 by Admiral Mahan in his study 
Influence of Sea Power Upon History. 
Applying this doctrine to the air, he 
sees the United States passing into the 
air age with power to build, operate, and 
protect a system of commerce, defense, 
and communications in the air which is 
parallel to the sea power that main- 
tained the so-called “Pax Brittanica” 
for more than two centuries. Sections 
of the article discuss subsidies, quantity 
output, competition versus monopoly, 
and the maintaining of United States’ 
air power. Air Transport, October, 
1944, pages 20-23, 10 illus. 


Private Flying 


Planning for Private Flying. ‘‘Con- 
taire.”’ A commentary is given by a 
British writer on the future prospects 
for private flying. Emphasis is placed 
on the importance of efficient planning 
for private flying after the war. It is 
stated that the first consideration of 
those who may be engaged in the plan- 
ning of private flying should be that of 
reducing expense. The writer would 
like to see flying clubs established at 
every place where airfield space’ and 
population—that is, potential member- 
ship—exist. He believes that these 
should be affiliated with a central body 
to administer the flying and technical 
side. It is stated that improved types 
of aircraft and engines, coupled with 
improved navigational facilities, should 
make possible a reduction in insurance 
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NEW applications of the exclusive Can- 
non Electric “DP” series of connectors 
have recently been extended from rack 


equipment in radio assembly to such uses 


as special centralized aircraft control on through 


to signal relay equipment. 


Several new “DP” connectors of strikingly new 
design will be released in 1945—testimony to the 
progressive engineering Cannon Electric incor- 
porates into its products. Since Cannon Electric 
pioneered the aircraft electrical connector in 1932, 
this development process has gone steadily on- 


ward. Cannon is prepared to meet the demands 


of postwar electrical equipment. 


Cannon Type DP Connectors cover a variety 
of rack, panel and bail-type fittings, carrying from 
eight to 135 circuits with amperage range from 


10, 15, 30 and 40 in many varied arrangements, 


including coaxial contacts. 


All these and many other high quality 


electrical connectors are Cannon designed and 


manufactured. 


For detailed engineering data on Type DP 
Connectors refer to the Cannon DP Bulletin. 
Write to Department A-105, Cannon Electric 
Development Company, 3209 Humboldt Street, 


Los Angeles 31, California. 


CANNON 
‘DP’ CONNECTORS 
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HERE ARE A FEW OF 
THE ‘DP’ CONNECTORS 
AVAILABLE NOW— 

AND MANY NEW 
DESIGNS ARE COMING 


Cannon Electric Development Co., Los Angeles 31, Calif. 


Canadian Factory and Engineering Office: 
Cannon Electric Company, Limited, Toronto 


TYPE DP-30 


TYPE DP-D 


TYPE DP-P10 
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REPRESENTATIVES IN PRINCIPAL CITIES—CONSULT YOUR LOCAL TELEPHONE BOOKS 


premiums. Private owners who are 
members of flying clubs should be ep. 
abled to have their aircraft housed and 
serviced on favorable terms. Three 
basic types of aircraft with which it js 
believed every flying club should be 
equipped are described. Aeronautics, 
October, 1944, pages 24-27. 


More Airports for the Personal 
Flyer. Charles I. Stanton. Pleading 
the cause of adequate landing facilities 
for postwar private flyers, the Deputy 
Administrator of the Civil Aeronautics 
Administration reviews some proposals 
that have been made for the develop- 
ment of a civil airport system in the 
United States. He also expresses his 
own views regarding the type of landing 
area that should be established. Fea- 
tures of programs and appropriations 
recommended by the Civil Aeronautics 
Authority, the Randolph Bill introduced 
in the House of Representatives, and 
the Personal Aircraft Council of the 
Aeronautical Chamber of Commerce 
are included. 

The writer predicts that 99 per cent of 
postwar air traffic will consist of rela- 
tively small private and commercial 
planes. He uses this estimate as the 
basis for the statement that, therefore, 
nonscheduled aviation is entitled to the 
major share of immediate airport de- 
velopment. Rather than flight strips 
located along highways, he favors, for 
personal fliers, small airports having a 
planned relationship to the communi- 
ties, country clubs, summer resorts, 
places of concentrated employment, etc. 
He does not believe that two-way (one- 
strip) airports are desirable at all, ex- 
cept under unique circumstances. As 
for proposed airway “marker’’ systems, 
he offers a simplification in the sug- 
gestion that existing longitude and lati- 
tude divisions on the United States 
map be reduced to smaller sections and 
that the resulting coordinates be the 
basis of “air addresses” which would be 
prominently lettered on landmarks such 
as towns, mountains, rail and river 
junctions, ete. Aviation, October, 1944, 
pages 118, 119, 260-264, 1  illus.; 
“What’s Ahead for Private Flying,” by 
Lee N. Brutus, Southern Flight, Octo- 
ber, 1944, pages 32, 33, 72, 76. 


Well—I’ve Zipped! William D 
Strohmeier. An article praising the 
light plane’s utility. The writer tells of 
his own experiences in saving traveling 
time by using a light plane and reports 
that weather delays over a reasonable 
period of use are the exception rather 
than the rule. He makes the point that 
the light plane will prove its efficiency 
if employed for purposes to which it is 
suited. One of the primary purposes 
indicated is its use for making long 
trips involving many stops. Dissatis- 
faction in the minds of private owners 
is attributed to three basic reasons: 
(1) They expect too much. (2) They 
try to use their planes for some trips 
where other transportation means are 
admittedly best. (3) They do not ac- 
quaint themselves with a few simple 
methods, noted by the writer, for facili- 
tating cross-country flying. Air Facts, 
November, 1944, pages 11-16. 
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AERONAUTICAL 


Official photo U. S. 


At eight miles up, where the air is 
too thin to sustain combustion, it 
must be compressed and crammed 
down the airplane engine’s windpipe. 
That’s the job of the ingenious device 
shown above—the turbosupercharger. 


One half is a rotary compressor— 
the other half a gas turbine, driven 
at some 30,000 r.p.m. by the flaming 
exhaust gas from the engine. 


Simple? How about severe thermal 
stresses created by hot gas at 1500° 
expanding the metal from the inside 
and frigid air at 65 below zero con- 
tracting from the outside? What of 
tons of centrifugal force trying to 
pull the rotor apart—to say nothing 
of corrosion and the scouring action 
of the rushing gas? 


No wonder that Republic Electric 
Furnace Steel is used for the shaft— 
and in stainless grade for the turbine 
housing and rotor wheel. The tiny 
turbine blades welded to the rotor 
wheel are electric furnace steel, too. 


ENGINEE 


RING REVIEW 


Breathing Fine at 65 below Zero 


It’s in difficult uses like this that 
Republic Electric Furnace Steels dem- 
onstrate their ability to hit narrowest 
specification marks for physical, 
chemical, hardenability and perform- 
ance values through “targeting” pos- 
sible only in electric furnace melting. 


It’s in such vital applications that the 
slight extra cost of Republic Electric 
Furnace Steels is cheap protection 
against hidden imperfections—insur- 
ance against premature, dangerous 
and costly failure. 


Republic— world leader in electric 


REPUBLIC 
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furnace steel-making—is ready to tell 
you how these same steels can help 
YOU achieve top quality in YOUR 
peacetime products—how their con- 
sistent uniformity, cleanliness and 
soundness will enable you to obtain 
maximum results from mass produc- 
tion methods. Write us. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES e CLEVELAND 1, OHIO 


Berger Manufacturing Division e Culvert Division 
Niles Steel Products Division ¢ Steel and Tubes Division 

nion Drawn Steel Division ¢ Truscon Steel oe Bd 
Export Department: Chrysler Bldg., New York 17, N. Y. 


ELECTRIC FURNACE STEELS 


| 
[REPUBLIC | 
STEEL 
From son 
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Over 1500 Production Machines. 
Joseph Geschelin. An account of what 
has been accomplished by the Cadillac 
Division of General Motors since it be- 
gan its program of producing parts for 
Allison engines about 5 years ago. It 
is noted that, starting in 1939 with the 
manufacture of about five parts, the 
scope of aircraft-parts production has 
been extended to a large group of major 
parts and complete assemblies. Some 
of the many production machines with 
which the plant is equipped are listed. 
Precision machining methods are de- 
scribed. Illustrations of production 
operations are shown. Automotive and 
Aviation Industries, October 1, 1944, 
pages 24-30, 54, 14 illus. 

Spot-Welding. Application of spot- 
welding techniques to the manufacture 
of Avro Lancaster components are in- 
vestigated. Information is given about 
the equipment used, the type of elec- 
trode tips favored for these machines, 
and methods of cleaning the material 
before welding. Features of produc- 
tion, inspection, and testing procedures 
are noted. It is reported that 15,000 
welds are already being made on the 
Lancaster and that application of the 
process is being continually extended. 
Employment of spot welding in place 
of riveting is claimed to result in the 
following advantages: increased pro- 
duction speed, saving in labor, reduced 
skin friction of parts, increased rigidity 
in panels, and the elimination of holes 
and, consequently, potential leaks when 
used on tanks. Aircraft Production, 
October, 1944, pages 474478, 10 illus. 

High Speed Milling. Kenneth 
Macker. This article outlines the 
principles involved in high-speed mill- 
ing and describes the application of the 
new practice to the high-speed milling 
of alloy steels and light metals at the 
plants of North American Aviation, 
Inc. The writer defines negative-rake 
cutting and describes how the company 
developed a technique for building its 
own milling cutters. Metals and AIl- 
loys, October, 1944, pages 949-953, 10 
illus. 

Quality Control and Industrial De- 
velopment. R.H.S. Phillips. This is 
a nonmathematical essay on experi- 
mental statistical analysis. The writer 
discusses the control of use-quality and 
describes the application of quality 
control to a theoretical product. Con- 
sideration is given to variables that 
must be watched for their effect on as- 
sembly quality, check-testing, the col- 
lecting of data and keeping of records, 
and the statistical knowledge required 
to carry out such an analysis as the one 
outlined. Aircraft Engineering, Sep- 
tember, 1944, pages 265-267. 

Continuous Hardening of Engine 
Parts. Willard Roth. This article 
discusses the hardening and quenching 
of engine parts in continuous and auto- 
matic-type furnaces using protective 
atmospheres. Some of the furnacetypes 
that have been found best suited to the 
continuous hardening of engine parts are 


described. Sections of the article dis- 
cuss continuous hardening furnaces for 
small hardware for parts that must be 
quenched with a fixed orientation, and 
for fixture quenching. The rotary-hearth 
furnace for manual handling and fixture 
quenching is also described. Steel 
Processing, October 1944, pages 663- 
666, 4 illus. 

Aircraft War Production. The Oc- 
tober, 1944, issue of Western Flying is 
the annual production edition, describ- 
ing the manufacturing features of vari- 
ous aircraft plants. For the most part, 
the articles in this issue deal with 
improvements in production methods 
which have been made by the industry 
in the last year. In some cases they also 
attempt to indicate the significance of 
this progress when considered in relation 
to the part that will be played by com- 
mercial aviation in the postwar world. 
Techniques and equipment described 
include those of Boeing Aircraft Com- 
pany, Consolidated Vultee Aircraft 
Corporation, Bell Aircraft Corporation, 
Ryan Aeronautical Company, Lockheed 
Aircraft Corporation, Tayloreraft Avi- 
ation Corporation, Curtiss-Wright 
Corporation, and Goodyear Aircraft 
Corporation. Other companies whose 
operations are reviewed are Douglas Air- 
craft Company, Ine.; The Glenn L. 
Martin Company; North American 
Aviation, Inc.; Luscomb Airplane Cor- 
poration; Laister-Kauffmann Aircraft 
Corporation; Fairchild Engine & Air- 
plane Corporation; and Chance Vought 
Aircraft Division, United Aircraft Cor- 
poration. 

Two articles in the magazine are de- 
voted, respectively, to aircraft engines 
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and propellers. In the first article 
trends in design, production, and appli- 
cation of aircraft engines are discussed 
by William B. Birren, General Sales 
and Service Manager, Wright Aeronau- 
tical Corporation; Robert Insley, Vice- 
President, Continental Motors Corpo- 
ration; and C. F. B. Roth, Vice-Presi- 
dent, Aircooled Motors Corporation. 
The second is concerned with the trends 
in propeller development, with views 
offered by George W. Brady, Chief 
Engineer, Propeller Division, Curtiss- 
Wright Corporation; David Bierman, 
Vice-President and Chief Engineer, 
Wickwire Spencer Aviation Corpora- 
tion; Bert M. Wallenstein, Vice-Presi- 
dent, Freedman-Burnham Engineering 
Corporation; and E. L. Bruce, Vice- 
President, U. S. Propellers, Inc.; and a 
summary of opinions by executives of 
Hamilton Standard Propellers Division, 
United Aircraft Corporation. 
Supplementing this group of articles 
about the production progress of the air- 
craft industry are a number of statistical 
charts. These charts not only contain 
an analysis of the steps by which air- 
plane production has reached its present 
stage but also serve as a basis for pro- 
jecting certain factors into the future. 
Western Flying, October, 1944, “The 
B-29 Production Program,” pages 70, 
71, 152, 154, 6 illus.; “Manufacturing 
Breakdown,” by Thomas A. Dickinson, 
pages 72, 73, 156, 158, 170, 8 illus.; 
“Building the Kingcobra,” by Lester L. 
Benson, pages 74, 75, 160, 162, 6 illus.; 
“Production Riveting by Machine,” 
by J. E. Cooper, pages 76, 77, 164, 9 
illus.; ‘‘Lockheed Moves the Constel- 
lation Line” pages 78, 80, 82, 6 illus.; 
“Air Tools at Aircraft,” pages 84, 86, 
6 illus.; “Curtiss Production Tech- 
niques,” pages 96, 98, 162, 8 illus.; 
“Flexible Conveyor Line,”’ by Russell 


A portable seam welder is used to attach the top pan to a welded-steel 150-gal. jettison 
tank after assembly of half shells by seam welding. 
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De Young, pages 100, 102, 166, 5 illus.; 
“Prelude to D-Day,” by F. W. Her- 
man, pages 108, 109, 176, 9 illus.; 
“Wing Production Shortcuts,” by M. 
W. Lacko and R. F. Lauer, pages 110, 
111, 168, 170, 6 illus.; ‘Conversion: 
B-25-P-51,”’ pages 112, 113, 178, 5 il- 
lus.; “Luscombe Builds Bomb Doors 
for Avenger,” pages 114, 178, 4 illus.; 
‘| Production Techniques,” by 
M. Nanson Whitehead, pages 118, 180, 
3 illus. “Engines—A Symposium,” 
pages 120, 122, 124, 126, 2 illus.; ‘‘Pro- 
pellers—A Symposium,” pages 12s, 
130, 132, 134, 136, 138, 5 illus.; ‘“‘Fair- 
child Builds a ‘Pilot Plant’ for Cargo 
Plane,” page 140, 1 illus.; “Vought 
Conveyor Speeds Production,” page 
142, 1 illus. 

Frame Design and Mounting of Air- 
craft Windows. W. H. Arata, Jr., 
and O. E. Brown. This article dis- 
cusses the design of the aircraft window 
frame and the method of mounting the 
plastic window in the frame. The sub- 
ject of frame design is dealt with first. 
It is noted that many of the limiting 
factors in frame design are introduced 
by the physical properties of the ma- 
terials used for the frames. The physi- 
cal properties of metals used in win- 
dow frames are listed to provide a 
rough means of comparison, but it is 
explained that actual selection depends 
on overall considerations. Information 
is given about the forming limits of the 
frame materials and the sealing of the 
windows in the frames. Window ma- 
terials are discussed and tables of the 
properties of recommended materials 
are included. Industrial Aviation, Oc- 
tober, 1944, pages 50-52, 54, 101, 8 
illus. 

Refrigeration of Coolants for Ma- 
chine Tools. B.S. Williams. The 
writer describes how the refrigeration of 
the coolant or cutting oil for machine 
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tools has been successfully applied by 
the Airtemp Division of Chrysler 
Corporation to reduce tool wear, im- 
prove the finish of parts, and increase 
production. Heating and Ventilating, 
October, 1944, pages 63-66, 3 illus. 

Blanking and Forming Aircraft 
Parts at Boeing’s Wichita Plant. C. 
W. Hinman. Tynes of hydraulic presses 
used at Boeing Airplane Company’s 
Wichita plant are described, and infor- 
mation is supplie “1 — the forming 
and drawing technique that is em- 
ployed in the manufacture of many parts 
for the Flying Fortress and other planes. 
A 2,500-ton self-contained rubber pad- 
forming press used for shallow forming 
and flanging operations is described. 
A 2,500-ton rubber pad-forming press is 
also used for blanking. Details are 
given about a deep-drawing press 
equipped with a hydraulic blankholder 
and die cushion. The writer also tells 
how a single baler takes care of all the 
scrap coming from the plant. Steel 
Processing, October, 1944, pages 660, 
661, 678-680, 9 illus 

Effect of Shape on the Formability 
of Deep-Drawn Sheet-Metal Parts. 
W. A. Box and William Schroeder. 
This paper presents experimentally de- 
termined results of the effect of size and 
shape on the limits for single-operation 
deep-drawn parts. It is pointed out that 
the important elements that must be 
considered in determining the drawing 
limits are the overall dimensions of the 
base of the part; the size of corner ra- 
dii; the shape of the part, whether 
round, square, rectangular, or irregular; 
and the thickness of the material. 
Punch nose radii and draw radii must 
also be considered in order to obtain 
optimum results. A description is given 
of draw-forming methods. The experi- 
mental procedure is described in detail 
and results and correlations are set 
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forth. The article ends with : a SUMMary 
of the findings. Mechanical Engineering 
October, 1944, pages 643-648, 662, 16 
illus. 


Economical Tooling of Airplane 
Parts. David A. Cook. This article 
contains data on plastic tooling based 
on the writer’s personal experience over 
a period of about 3 years in the design, 
fabrication, and operation of various 
types of plastic tools, and his observa- 
tion of the work of other fabricators, 
After a brief review of the usual tooling 
processes, instances are cited of the dur- 
ability of plastic tools. Methods of 
construction and costs are discussed and 
compared with those of similar metal 
parts. Illustrations include a blueprint 
of a typical assembly draw rail to die 
block and photographs of typical air- 
craft parts and the blocks from which 
they were formed, typical plastic form- 
ing dies, and some parts exactly as they 
were struck without any hand working 
having been done on them. A table 
presents a comparison of various types 
of tooling. Modern Plastics, October, 
1944, pages 140, 141, 206, 5 illus. 


Recent Advances in Making Alu- 
minum-Alloy Forgings. L. W. Davis. 
Reference is made to the fact that the 
production of aluminum forgings is a 
relatively new industry and that much 
of the forging technique has been de- 
veloped by American engineers. The 
types and designs of forging dies em- 
ployed in the manufacture of aluminum- 
alloy forgings are described. Informa- 
tion is supplied about the selection of the 
alloy, the preparation of the stock, and 
the forging and heat-treating operations 
required to produce aluminum-alloy 
forgings of specified characteristics. 
Tables give data concerning thickness, 
shrinkage, and mismatch tolerances; 
forging temperatures; heat-treatment 
and aging; and mechanical properties. 
Machinery, October, 1944, pages 145- 
150, 5 illus. 


Propellers 


Five-Bladed Airscrew. An an- 
nouncement that the Spitfire XIV is 
being fitted with a Rotol five-bladed 
propeller is supplemented by an explana- 
tion of the advantages offered by this 
type of propeller. In addition to meet- 
ing climb and cruising: requirements 
while maintaining top-speed perform- 
ance, the five-bladed propeller is said 
to compensate for “under blading” 


view of 


A phantom / 
propeller 5 


an Aeroprop 
blade. (1) Brazed sur- 
face; (2) leading edge; 
(4) thrust member; 
cuff ring: 


(3) camber sheet 
(5) trailing edge; (6) 
(7) huttress thread. 
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SOUTHWEST AIRWAYS COMPLETES 


1,124,574 MILES OF “FEEDER FLYING” 


« «+. Without loss or damage to 
a single ounce of cargo! 


In completing over a million miles of feeder lines 
operations, Southwest Airways’ Cargo Division has 
flown more than 2,900 schedules and handled more 
than 87,500 pieces of freight totalling more than 
2,000,000 pounds. 

With stops varying from 16 to 149 miles for an 
average of 71 miles between landings, Southwest 
planes have made 27,928 landings and take-offs 
without loss or damage to a single ounce of cargo. 

This great record of accomplishment in feeder 
line operation was made in pre-war Cabin Model 
Wacos never intended for this type of grueling ser- 
vice. Under Southwest’s direct supervision these 
*‘Workhorse” Wacos were rebuilt to handle 72 cubic 
feet of cargo with a pay load ceiling of 900 pounds. 

Vigilant maintenance and skill of operation on 
nearly every kind of landing strip have made South- 
west Airways’ accomplishment a trail blazer in the 
field of “‘short hop’? commercial flying . . . another 
significant step toward the development of speedier, 
safer, surer air transport after victory. 


1230 SIXTH AVENUE UNITED STATES 


“Fast taxiing...hard breaking’’ Capt.T’ed R. Mitchell, 
Operations Manager, Southwest Airways, writes 
... “Operating procedures set up called for 
fast taxiing, which, in turn, necessitated frequent, 
hard braking. The intense heat thus built up placed 
entirely too severe a strain on the original equip- 
ment. Tires and tubes gave out in as little as 30 
hours flight time. The effective role played by your 
products enabled us to solve this serious problem.” 
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HOW SOUTHWEST CONVERTED ITS PLANES 
—TO CARRY HEAVIER LOADS 


The sturdy Wacos required changes in interior design and construction before they could 
be transformed from private planes to commercial cargo carriers. Original modification 
was designed by Southwest Airways’ associate company, Southwest Aircraft Corporation. 
Modification was completed at Southwest Airways own maintenance shops. Here are 
some of the major changes. 


CARGO BARS: Steel cargo bars were installed behind the CARGO DOOR: Cargo and pilot doors were cut into the 
pilot’s seat to guard against shifting cargo. left side of the plane to permit loading of bulky cargo. 


CARGO COMPARTMENT: ‘The cargo compartment was increased RADIO EQUIPMENT: Co-pilot’s seat was removed and a twoe 
to maximum size to carry 72 cubic feet of freight. way radio unit installed for constant contact. 
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your WHEELS: Heavy freight loads were too great for the original TIRES: The same size U.S. Royals that equipped the pre- 
wheels. Heavier, more rugged wheels were installed. war Wacos made every one of the 27,928 landings! 


RUBBER COMPANY ROCKEFELLER CENTER - NEW YORK 20, N. Y. 
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FROM 30 HOURS TO 3300 HOURS 
WITH U. S. ROYAL FABRIC BASE TUBES 


\ 


Since the first day of Southwest’s feeder line operations, U. S. Royal Airplane tires have 
equipped their ‘‘Workhorse’’ Wacos . . . and inside every tire is the U. S. Royal Fabric 
Base tube . . . the tube that increased tire performance, on these planes, 1100%. 


Hard braking, fast taxiing, sharp turning built up ter- 
rific heat in brakes and wheels. Southwest Airways main- 
tenance engineers called in U.S. tire experts to help find 
the answer. Taking a leaf from their experience on bus 
lines where high brake-drum heats are often encoun- 
tered, they suggested U. S. Royal Fabric Base tubes. 

Equipped with these special tubes, introduced to the 
airplane industry by “U.S.”’, tire life increased almost 
overnight. Today, instead of failing after 30 hours of 
service, Southwest’s U.S. Royal Airplane tubes are 
giving 3300 hours and more. . . are contributing to the 
outstanding record built up by Southwest in more than 
a million miles of feeder flying. 

This is another example of the practical engineering 
service ‘‘U.S.”’ offers to the aircraft industry through 
its Field Engineers . . . serving through science to speed 
the victory. 


Lighter, stronger U.S. Royal Airplane tires 
with bodies of rayon or nylon are serving 
today on fighters, bombers and transports 
in every corner of the world, carrying 
heavier loads safely, surely, dependably. 


SERVING THROUGH SCIENCE | ) TO SPEED THE VICTORY 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE +» ROCKEFELLER CENTER - NEW YORK 20, N.Y. 
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234% Nickel Steel locomotive rods, 
one bent cold to show ductility. 


ano ( EXCEPTIONAL DUCTILITY 


NICKEL STEEL | WITH 


| HIGH TENSILE STRENGTH 


Composition and Typical Properties of Normalized Quenched and Tempered 234% Nickel Steel Rods 


Melt Yield Elong. —_—Redue- ANALYSIS 
Pt. No. #5 reng % in 


#s per 
per Sq. In. Sa. tn. 2 In, 


Description 
or Size 


Phos. Sul. 


Main Rod.... 92900 110000 
Main Rod.... 86500 104500 
Main Rod.... 86360 104400 
Main Rod.... 87850 102350 


027 026 
034 032 
034 032 
037 025 


035 027 
035 027 
035 025 
035 025 


.030 025 
035 027 
035 027 
035 027 


Front Rod.... 86000 102250 
Front Rod.... 83900 104250 
Front Rod.... 86850 104250 
Front Rod.... 89500 107050 


Back Rod.... 89500 107650 
Back Rod.... 87500 106450 
Back Rod.... 87000 105600 
Back Rod.... 88150 104850 


o 
o 


Specimens Taken from Mid-Section of Prolongations of the Forgings 


The above table compiled by the American Locomotive Company ; 
shows the chemical compositions and mechanical properties of some if a Catalog “C” 
normalized, quenched and tempered nickel steel front, main and back oe ff makes it easy for 

4 you to get booklets 
rods recently produced as replacement rods for locomotives being 
speeded up and rebalanced. These values are typical of replacement = # dustrial applications 


f Nickel, metallurgi- 
rod forgings recently tested by that company. 

Quenched and tempered nickel steel forgings provide high tensile nt Why — 
strength and ductility, combined with unusual toughness and high Pane ee 


fatigue strength—qualities which tend to obviate breakage and assure 


long, trouble-free service when employed in heavy duty machinery IV, Ki 
and equipment. 4 C. 2. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N. Y. 
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QUENCHED AND TEMPERED | eee 
Area% Cor, Mang. Sil. Ni 
25 31 78 25 2.75 
25 32 86 29 2.69 
26 32 86 .29 2.69 
26 31 89 32 2.69 
25 29 82 .24 2.71 
25 29 82 .24 2.71 
27 32 86 .30 2.65 
25 32 86 30 2.65 
25 30 79 .22 2.71 
25 29 82 24 2.71 
25 29 82 24 2.71 
26 .29 82 24 2.71 
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AKE the machines and materials of our tem- 
& hse civilization into 120° of desert heat 
and you get some new problems... 

Actually, 100 octane Aviation Gasoline—vola- 
tile—stewing in a desert fuel dump of steel drums, 
tends to separate into its constituent parts . 
gets “gummy.” 

This was one of the hazards of a war in which 
aviation gasoline must be kept “on tap” in the hot- 
test spots of all geography. 

Scientists at the “University of Petroleum,”’ 
Shell’s research laboratories, found the answer to 
this new wartime problem . . . a new, revolution- 
ary “inhibitor.” A few drops in a barrel of fuel, 
and its molecules stay put. Gum doesn’t form... . 
Storage of 7 years, at 120°, is possible. Although 
it is not yet in production, the Army Air Forces 
have accepted Shell’s new inhibitor as a research 
achievement of prime importance to desert oper- 
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ations. Thus—one more outstanding contribution 
to America’s war effort from Shell. 


Shell Research made possible the first commer- 
cial production of 100 octane aviation fuel and 
supplied it to American Military Aviation—giving 
our planes new speed, flying range, and tactical 
advantage. Later Shell discoveries vastly increased 
both the power and production of aviation gaso- 
line. 

Today, more Shell 100 octane aviation fuel is sup- 
plied to aircraft engine manufacturers, for critical test 
and run-in purposes, than any other brand. 

Farsighted airport operators will find Shell’s war- 
time popularity a profitable peacetime asset. 
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FINER FUELS FOR THE AGE OF FLIGHT 
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where the engine has a single-shafted 
reduction gear. Aircraft Production, 
October, 1944, page 480, 1 illus. 

Expediting Propeller Production. 
John A. Roush. Special machinery and 
techniques developed to aid the manu- 
facturer of Aeroproducts propellers are 
described. The subject is discussed in 
sections dealing with production ad- 
yancements, brazing, balancing, dual 
rotation, and feathering. Jndustrial 
Aviation, October, 1944, pages 38, 41, 
43, 102, 6 illus. 


Radio 


Rome Radio. George Herrick. An 
account is given of how aircraft radio 
equipment is repaired and overhauled 
at the Army Air Field, Rome, New 
York. The maintenance system pro- 
vides individual attention for each unit 
overhauled and has the flexibility re- 
quired to handle any kind of a radio 
job. Air Transport, October, 1944, 
pages 48, 50, 55, 56, 8 illus. 

Rescue by Radio. Oliver Read and 
Ernest Barcella. An account of how the 
Radio Intelligence Division of the 
Federal Communications Commission 
locates lost or distressed aircraft 
equipped with two-way radio by means 
of its long-range direction-finding sys- 
tem. In addition to outlining the oper- 
ating procedures of the system and in- 
dicating its value, the article contains 
details about the Adcock direction 
finder, which comprises the main piece 
of equipment for this work. It also 
includes information relative to the 
qualifications of R.I.D. operators. The 
locating system is credited with aiding 
the United States in the war against 
Japan, having guided safely homeward 
more than 500 bombers and other war- 
planes, saved scores of shipwrecked 
merchant seamen, and added another 
measure of safety to postwar flying. 
Flying, November, 1944, pages 26-28, 
142, 144, 5 illus. 

Maintenance of Radio Set SCR- 
274-N. Reference is made to one of 
the important duties of Air Service 
Command mechanics—that of keeping 
radio communication equipment in 
proper condition. Detailed information 
is given about the installation and main- 
tenance of the SCR-274-N, a medium 
power communications set of multiunit, 
multichannel construction, designed to 
provide airplanes with short range 
plane-to-plane and__plane-to-ground 
communication. Aviation Maintenance, 
October, 1944, pages 89, 170, 2 illus. 


Reaction Propulsion 


The Flying Bomb. Further particu- 
lars are given about the German flying 
bomb. The information was obtained 
through a visit to a research station of 
the Ministry of Aircraft Production 
where some of these machines were ex- 
amined. It is stated that the flying 
bomb is a crude small aircraft designed 
for the greatest possible ease of produc- 
tion. What the writer calls the hull is 
constructed mainly from thin steel 
plate. Component parts are made in 
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the simplest form, even at the expense 
of weight. The hull is designed so it 
can be broken down into easily trans- 
portable parts. A line drawing shows 
important features of design, including 
the air bottle that supplies power for the 
control system and fuel feed and the 
warhead that weighs a little over 1 ton. 
Further details are supplied on the pro- 
pelling unit, wings, and spar. It is 
stated that the jet thrust has been cal- 
culated at about 600 lbs., which is suf- 
ficient to propel the bomb at about 360 
m.p.h. The propelling unit is equal in 
performance to an aircraft engine of 
about 600 hp. The control arrange- 
ments of the aircraft are described. 
Specifications and dimensions are tabu- 
lated. The Engineer, October 6, 1944, 
pages 261, 262, 2 illus. 

The Development of German 
Rocket Propulsion. H. J. A. W. In 
a brief review of the development of 
rocket propulsion in Germany, the 
writer traces the progress made in re- 
placing expensive shells and guns by 
the relatively cheaper rockets and cata- 
pulting devices. Some of the early ex- 
periments leading to the present status 
of rocket propulsion are reviewed, to- 
gether with comments regarding their 
effectiveness. The Aeroplane Spotter, 
September 21, 1944, page 220, 2 illus. 

The First Robot Bomber. Gaither 
Littrell. The principles, construction, 
and operation of an American robot 
plane developed and flown in 1916 are 
described. Designed and manufactured 
by Robert Modisette, the “Hot Shot” 
is reported to have had self-operated 
flight controls, bomb releases, and scut- 
tling devices. It was built of scrap 
spruce, rejected airplane cloth, and 
dope at a total cost of $452; had a 
wingspread of 46 ft.; and measured 19 
ft. 8 in. from nose to tail. Unloaded, 
this robot bomber weighed 1,790 Ibs. 
and carried three bombs weighing 65 
lbs. each. It was powered with two 
Ford automobile engines and had a max- 
imum speed of 72 m.p.h. at a ceiling of 
1,500 ft. Its cruising range was 160 
miles. Means were provided so that 
the craft was automatically disinte- 
grated in mid-air after releasing its 
bombs. Flying, November, 1944, pages 
44, 45, 4 illus. 
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Flying the Airacomet. Major 
Charles M. Fischer. The Chief Test 
Pilot of the Air Technical Service Com- 
mand, San Bernadino section, gives his 
impressions of the P-59A after flight- 
testing the Bell-manufactured jet-pro- 
pelled fighter plane. He reports on fhe 
simplicity of design and operation, the 
great speed, and the absence of noise, 
vibration, and static. He also indicates 
the advantages offered by jet-pro- 
pelled planes in their elimination of 
propellers and the reduction of certain 
weight factors. Flying, November, 
1944, pages 29, 146, 148. 


Reconversion 


Demobilizing Our Aircraft Industry. 
Harry Woodhead. Pointing out that 
surplus human beings cannot be stored 
like excess machinery, the President of 
Consolidated Vultee Aircraft Corpora- 
tion discusses the problem of employ- 
ment after the war. Figures are given 
on the number of employees working 
for basic aircraft mahufacturers and 
subcontractors. It is stated that the 
national economy must be prepared to 
stand the shock of transitional employ- 


-ment for the greater part of 18,000,000 


people engaged directly and indirectly 
in war production plus 11,000,000 mem- 
bers of the armed forces and nearly 
2,000,000 others in war-related Govern- 
ment services. It is believed that avoid- 
ance of violent economic adjustment 
for a majority of aircraft workers will 
greatly benefit the nation. Various 
phases of the demobilization problem 
are discussed. The Draftsman, October, 
1944, page 10. 


Rotating Wing Aircraft 


Landgraf Helicopter has Unique 
Design Features. William R. Nelson. 
Features are reviewed of the helicopter 
designed and built by the Landgraf 
Helicopter Company. Now under test, 
this helicopter has twin three-blade 
contrarotating rotors, situated side by 
side, but no tail rotor. These rotors are 
16 ft. in diameter with 11 ft. between 
axes. They are of all-wood construc- 
tion and have nonarticulating blades 


Three-quarter front view of the new single-place Landgraf helicopter, with right rotor 


attached. Twin rotors are of 16-ft. diameter, with 11 ft. between axes. 


Contrarotating 


twin rotors are of all-wood construction with blades being made as separate units to fit 


over hollow, tapered spars. 
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HOW YOU CAN 
USE YOUR 
POST-WAR PLANE 


AIRCOOLED MOTORS CORP. 


Syracuse 8, N.Y. 


Most news stories break fast. Reporters 
and photographers have to get there—quick! 
This has always been a tough problem to 
most papers, but a problem that will some 
day be easy. 


The answer lies in the post-war planes now 
on the drafting boards—and in the nation- 
wide system of landing fields and strips now 
in the planning stage. 


For your own plane, specify a Franklin 
engine—light, smooth, dependable, econom- 
ical—the outgrowth of 44 years of building 
fine air-cooled engines. 
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made as separate units to fit over hol- 
low, tapered spars. Besides the rotors, 
the design is characterized by meshing 
(rather than separate) rotor dises, atti- 
tude control by cycle operation of ailer- 
ons mounted near the tip of each rotor 
blade, attainment of fore and aft sta- 
bility by locating center of gravity con- 
siderably forward of the rotor axes, and 
elimination of heavy and complicated 
gearing and shafting through use of 
tension-rod drive. Power is delivered 
to both rotors by a cable system from a 
single gear box and the control system 
is marked by the elimination of foot 
pedals. Aviation, October, 1944, pages 
186-188, 288, 300, 303, 7 illus. 


An Approach to the Practical Heli- 
copter. EK. Burke Wilford. A study of 
some of the principles involved in mak- 
ing the helicopter more efficient, more 
rugged, and more adapted to common 
use. The discussion centers about sug- 
gested improvements in the design and 
functioning of the rotor. These include 
suggestions pertinent to improvements 
in tip speed, blade design, and airfoils 
for the greater efficiency of the rotor in 
direct lift and in descent with power; 
proper feathering of the blade, varying 
the amount of lateral feathering with 
the forward speed; restriction of the 
flapping action of the blade; and stress- 
ing of the rotor hub mounting and land- 
ing gear for helping the rotor to main- 
tain dynamic balance in some condi- 
tions of forward flight. Certain struc- 
tural changes are deemed by the writer 
to be necessary in order to make the 
rotor hub and blades rugged. These are 
listed as follows: (1) Blades can be of 
stressed-skin, all-metal, plastic, or 
wood construction. They should be 
extremely stiff in the plane of rotation 
and have the right degree of flexibility 
along the span. Material should be fa- 
tigue-resistant. (2) The blade should 
not require too accurate an adjustment 
of incidence and weight for rotor bal- 
ance. It should be possible to heat it 
from the engine cooling or exhaust to 
prevent ice formation. (3) The rotor 
hub should carry the large centrifugal 
loads across from one blade to another 
without going through so many heavily 
loaded bearings. Hafner tie-rod con- 
struction is an interesting solution. 
(4) The control system should be sim- 
plified and be made self-centering so that 
the pilot has the feel of working against 
any differential of lift, as is common in 
the airplane. Putting the center of 
pressure of the blade slightly back of 
the feathering axis is one way to do this. 
(5) The use of tapered blades helps 
solve the structural problem, for greater 
thickness and chord at root “‘pays big 
dividends” structurally in a feathered 
blade. 

In conclusion it is stated that, with 
improved rotor systems, better airfoils, 
and simplification of structure, rotors 
80 ft. in diameter can be built which will 
operate efficiently. It is this size of ro- 
tor which is indicated by the writer as 
necessary to produce a rotating wing 
aircraft that will operate at the mini- 
mum economical requirement for suc- 
cessful aerial bus service. Such mini- 
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mum is set at 40 cents per ton-mile. 
Aero Digest, October 15, 1944, pages 
96, 98, 100, 4 illus. 


Superchargers 


Developments in Cabin Super- 
charging. Hendry Lars Bart. A re- 
port is made of a joint investigation of 
problems involved in supercharging 
aircraft cabins conducted by Ameviéan 
Airlines and General Electric Com- 
pany. It is stated that the results 
presented are of a preliminary nature. 
The airplane on which the tests were 
conducted was a twin-engined Douglas 
XB-23. Modifications in the structure 
were made for the installation of the 
equipment necessary to carry forward 
the program. It is explained that the 
sabin cell was constructed on the princi- 
ple of a football. The cabin walls were 
treated as a bladder, installed to prevent 
leakage in order to maintain pressure. 
Between the strengthened ribs and ad- 
ditional longitudinal stiffeners, 
wood was inserted to give a restraining 
surface, free of sharp protruding edges, 
for the rubberized lining. The results 
obtained from seven test flights are de- 
scribed ‘and the conclusions reached are 
listed. Industrial Aviation, October, 
1944, pages 63, 63, 66, 103, 104, 5 illus. 


Testing 


Testing Methods for Metal-Bonded 
Rubber. S. Buchan. This article de- 
scribes the way a British rubber com- 
pany prepares for the production of 
suitable rubber qualities for a few spe- 
cial applications and how some vulean- 
ized rubber-metal bonded units are 
tested to prove their fitness for service. 
Information is given about the me- 
chanical testing of an airplane-engine 
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mounting that, in service, has to func- 
tion in compression and shear and, oc- 
casionally, in tension. Engineering, 
October 13, 1944, pages 281-286, 8 illus. 

A Simple Hydro-Press Formability 
Test for Sheet Metal. George C. Bar- 
ber. A description is given of a test 
that is intended to provide designers 
with information about the extent. to 
which metal sheets may be bent, 
stretched, or compressed under the mb- 
ber pad of the hydraulic press. The 
test 1s run on the Guerin-process hydro- 
press at.a unit pressure of about 1,200 
lbs. per sq.in. The form block is of 
“dural” and is so designed that the test 
specimen is subjected in one operation 
of the press to all of the general types of 
forming likely to be encountered. In- 
formation is given about the relative 
formability of aluminum alloys. Auto- 
motive and Aviation Industries, October 
15, 1944, pages 26-29, 86, 9 illus. 


Tools and Equipment 


Extending Cutting Tool Life by Re- 
frigeration and Nitriding. C.S. Lu- 
cas and H. M. Hartley. This article 
deals with the production and appli- 
‘ation of refrigeration treatment and 
nitriding to purchased multipoint high- 
speed cutting tools. The writer dis- 
cusses the use of sub-zero refrigeration 
as a means of reclaiming multiple- 
point high-speed tools that are too soft 
in the ‘as-received’ condition. The 
use of salt-bath nitriding to obtain ad- 
ditional production yield on taps, chas- 
ers, and milling cutters also is discussed. 
The Iron Age, October 12, 1944, pages 
74-77, 168, 9 illus. 

Aerotool Metrology. Part I. H. 
Grafton. Taken from a paper read 
before the Institution of Production 
Engineers, this is the beginning of a two- 


Pressure testing the gunner’s compartment or rear cabin section of a Boeing B-29 bomber 
at a plant of the Boeing Aircraft Company. 
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HOW BREEZE 
Can Help Youl 


Write today for your free 
copy of “A Solution To Re- 
conversion." This 24-page, 
fully illustrated brochure tells 
how Breeze engineering and 
manufacturing experience 
and facilities can help solve 
your reconversion problems. 


When war struck, American busi- 
ness accomplished the tremendous 
change-over from Peacetime to 
Wartime production with speed and 
efficiency. Soon, we hope, the cycle 
of conversion will be completed, as 
our industries go back once more to 
the production of peacetime goods. 

Breeze was ready, when the call 
came, to swing all her facilities into 
the line of march. Now, with greatly 
increased plant area and produc- 
tion potential, backed by the knowl- 
edge that Breeze products have 


Ge 


stood up under the grueling test of 
wartime service, Breeze will be in 
a position to answer the demands of 
peacetime industry with a mini- 
mum of delay. 

Meanwhile, the men and women 
of Breeze are working day and 
night, producing such dependable 
products as Breeze Radio Ignition 
Shielding, Multiple Electrical Con- 
nectors, Aircraft Armor, and Car- 
tridge Engine Starters — products 
that are helping the United Nations 
to Victory on world battlefronts. 


CORPORATIONS. INC. 


PRODUCTION FOR 


VICTORY — PRODUCTS 


FOR PEACE 
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part article on the science and means of 
measuring tools required for the manu- 
facture of large aircraft components. 
In this section it is shown how the sci- 
ence of measurement can be applied to 
the building of more satisfactory tools 
with semiskilled labor. Describing the 
construction of typical fixtures used in 
the fabrication of large aircraft assem- 
blies, the writer explains the need for, 
and the problems involved in, obtaining 
consistently accurate results through 
their employment. He then surveys 
various contact and optical measuring 
gauges, interpreting the functions and 
features of each. The equipment is dis- 
cussed and includes the following: 
jig reference for checking the accuracy 
of an elevator assembly fixture; gauge 
for checking the interchangeability of 
components produced on the elevator 
assembly fixture; starboard-flap inter- 
changeability gauge; precision bubbles, 
clinometers, slip-gauges, height-gauges, 
set squares, and internal stick-microme- 
ters; tail-plane jig reference gauge; 
cylinder type of datum for taking diag- 
onal measurements during tool as- 
sembly; mounting platform with ma- 
chined edges for measuring locations; 
aileron interchangeability gauge; and 
theodolite. Aircraft Production, Octo- 
ber, 1944, pages 493-498, 15 illus. 


Training 


How to Train Airline Airport Per- 
sonnel. E. L. Williams. The funda- 
mentals of a specialized type of train- 
ing for operating and servicing per- 
sonnel of the airport industry are 
discussed. After explaining what is 
meant by operating and servicing jobs, 
the writer defines the importance of 
training conferences in preparing a 
practical education program. He ad- 
vises the setting up of an advisory com- 
mittee for analyzing various jobs and 
recommending the type of training 
needed for those jobs. The value of 
preliminary training, of “on the job” 
training, and of up-grading training is 
indicated. Airports, September, 1944, 
pages 20, 21, 38, 5 illus. 

The Low-Pressure Chamber and 
Aviation Training. Lt. Comdr. C. F. 
Gell and Lt. M. C. Shelesnyak. The 
writers present to nonmedical per- 
sonnel the possibilities for exploitation 
of the low-pressure chamber units for 
aiding in the training of aviation per- 
sonnel and indoctrinating them in the 
newer and finer developments in pre- 
ventive aspects of aviation medicine. 
United States Naval Institute Proceedings, 
October, 1944, pages 1242-1247, 2 illus. 


Warfare 


Swedish Rearmament in the Air. 
Major Bergman. Some notes are of- 
fered relative to the organization, ex- 
pansion, and status of the Swedish air 
force and aircraft industry. Supple- 
mented by information about person- 
nel, training, numbers and types of 
planes, and appropriations, the growth 
of the Swedish air force from a peace- 
time organization to its wartime dimen- 
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Typical aluminum weld beads made by the a.c. helium process. Irregular intervals 
of good and bad welding were found between 280 and 460 volts, indicating that the true 
critical voltage for helium was either higher, or that the helium are was very sensitive to 


slight changes of gas flow, gas purity, or are length. 
380 were used, satisfactory welding conditions were established. 


made at high open circuit voltage. 


Usually, when voltages greater than 
Top—Good weld bead 


Bottom—Weld bead showing how the a.c. helium are 


erratically shifts from good to bad welding at low voltages. 


sions is recorded. The beginning of 
Swedish manufacture of airplanes and 
engines is described and attention is 
-alled to the special winter conditions 
under which the Swedish air force must 
train and operate. The Aeroplane, 
September 29, 1944, pages 364, 365, 6 
illus. 

Royal Air Force Regiment. This 
article deals with the organization, 
functions, tactics, equipment, and train- 
ing of the Royal Air Force Regiment, 
the unit charged with the ground de- 
fense of R.A.F. airdromes. After re- 
viewing the events leading up to the 
formation of the R.A.F. Regiment, the 
article outlines its tactical functions up 
to the Allied invasion of Europe and 
then describes its transition from de- 
fensive to offensive strategy after the 
invasion. Particulars are given on the 
school where, under the direction of the 
R.A.F. Technical Training Command, 
personnel for this regiment are trained. 
The Aeroplane, September 29, 1944, 
pages 356, 357, 6 illus. 


Welding 


Helium-Shielded Arc Welding of 
Stainless Steel Exhaust Collectors. 
Francis H. Stevenson. The welding of 
18-8 type stainless steel, which is used 
in the manufacture of exhaust collec- 
tors, is discussed. Consideration is 
given to the control of carbide precipi- 
tation and distortion of the part. 
Early experiments with the welding of 
a stainless-steel heat exchanger are de- 
scribed. It was found that the length of 
time the part is under the welding heat 
is an important factor in the control of 
distortion. When the helium-shielded 
are process was used instead of the oxy- 
acetylene process the welding time was 
considerably reduced and _ distortion 
was found to be slight. A description is 
given of laboratory tests that were used 
to determine the physical and metallur- 


gic results obtained with the oxyacety- 
lene process and the helium-shielded are- 
welding process. The welding tech- 
niques used in the process are briefly 
discussed. The Welding Journal, Oc- 
tober, 1944, pages 873-876, 10 illus. 

Salvaging Parts by Welding. A de- 
scription is given of the Mogul Ner- 
vous Weld process, which is stated to 
be particularly suited for plugging holes 
in aluminum, bronze, gray iron malle- 
able and steel castings. It is explained 
that the equipment for the process in- 
cludes: (1) the Nervous Weld machine, 
which operates on either 110, 220, 440, 
or 555 volts, single phase, from the a.c. 
power line; and (2) the Nervous Weld 
pistol, which is operated with approxi- 
mately 6 cu.ft. of compressed air at 40 
lbs. pressure. The pistol has feed rolls 
and a trigger arrangement for manual 
feeding of the rod. The compressed air 
also provides a cooling device for the 
electrode, as well as for keeping the 
work cool. The process is stated to be 
particularly useful for salvaging alu- 
minum castings. Industrial Aviation, 
October, 1944, page 67, 2 illus. 

Small Portable Condenser Welding 
Set. kK. M. Callender. This article 
describes a portable condenser welding 
set suitable for the emergency repair 
of stainless-steel cargo planes. It is 
noted that the power plant for a com- 
parable a.c. resistance welding ma- 
chine must provide at least a 50-kva. 
output whereas the discharge welder de- 
scribed is used with a 5-kva. power 
plant. Some discharge welder funda- 
mentals are reviewed, after which the 
departures from conventional practice, 
which made possible considerable weight 
reduction, are explained. Eight ad- 
vantages of the portable discharge 
welder and three of its limitations are 
listed. The Welding Journal, October, 
1944, pages 882-887, 14 illus. 


(Continued on page 121) 
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That thin, long mast rides outside in the fury of a 600 mph 
gale. It is made of Micarta—the light, tough aviation plastic. 

Requirements for antenna mast performance are exacting. The 
mast must withstand extremes of air pressure and temperature. It 
must be rigid, hold the antenna taut without yield or wobbling. 
Because Micarta combines maximum strength with light weight, it 
is now used in the antenna masts of Navy Grumman planes. 

MICARTA has high dielectric strength .. . ideal for this 
type of nonconducting application. 

MICARTA weighs approximately one-half as much as 
aluminum of equal strength, helps eliminate superfluous 
weight in the plane. 

MICARTA’S tensile strength increases as temperatures 
decrease—an important factor in high-altitude flying. 


MICARTA can be molded to best airflo design . . 
piece construction. 


Micarta’s unusual combination of characteristics has been the 
basis for the redesign of many aircraft parts. If you are looking for 
lighter weight, high strength and resistance to wear and corrosion, 
write for your copy of the new Micarta Data Book B-3184-A. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa., Dept. 7-N. 


- one- 


J-06347 


OFFICES EVERY WHERE 


PLANTS IN 25 CITIES 


PULLEYS of Micarta extend 
life of both pulley and cable. 
Millions are now in use in 
Allied Aircraft. 


AMMUNITION FEED CHUTES 
made of the new Micarta 
“444” guide bullets accurate- 
ly into firing position. It is 
thin, light, strong, easily 
formed with inexpensive dies. 


BOMB RACKS have been suc- 
cessfully molded with Mi 
carta... furnish an excel- 
lent example of Micarta’s 
strength and the skill of 
Westinghouse engineers in in- 
tricate molding assignments. 


P 
catil 
mal 
Gen 
dire 
one 
vice 
buy 
ins] 
For 


qs 
*° RE 
1B 
| | 
| 
is | 
cur 
Do 
\ Cor 
Do 
A. 
tro 
& ( re 
\ ant 
| fo 
& i CTs 
| ay me 
‘ 
| pa 
gee th 
| C 
D 
| R 
| Q 
a 
ti 
/ n 
Fd | p 
a 
4 
lt 
6 ° 
Micarta 
) 


Army Air Forces 


Procurement Division. In the unifi- 
cation of the former Air Service Com- 
mand and Matériel Command under Lt. 
Gen. William 8. Knudsen and his deputy 
director, Major Gen. Bennett E. Meyers, 
one division of the Air Technical Ser- 
vice Command has the functions of 
buying and supervising production and 
inspection of aircraft for the Army Air 
Forces. 

Heading the Procurement Division 
is Brig. Gen. Orval R. Cook. The Pro- 
curement Division’s deputy chief is Col. 
Donald C. Swatland. Also on General 
Cook’s executive staff are Mr. W. E. 
Donnelly, assistant to the chief, Col. H. 
A. Shepard, chief of the Division’s con- 
trol section, and Major W. T. Tutt, 
General Cook’s administrative assist- 
ant. 

The Procurement Division has a two- 
fold job. First, it helps A.A.F. head- 
quarters determine what types of air- 
craft can be produced in quantity to 
meet the Army’s current and antici- 
pated requirements. Second, it pro- 
cures from the 15,000 manufacturers 
in the aircraft industry the 450,000 
items that the A.A.F. requires, and sees 
that the schedules and specifications 
are met. 

To accomplish these missions General 
Cook has organized the Procurement 
Division’s work into three sections— 
Resources Control, Production, and 
Quality Control. 

The Resources Control Section, 
headed by Col. George H. Moriarty, de- 
termines the quantities of basic ma- 
terials and semifabricated and stand- 
ard parts required in aircraft produc- 
tion. It provides for the necessary 
manufacturing facilities and tooling. 
Since shortages exist on many of these 
productive factors, such as materials 
and tooling, the Resources Control 
Section arranges priorities on which to 
allocate the available supply. 

Chief of the Production Section is 
Col. George E. Price, who negotiates, 
prepares, and administers contracts for 
the purchase of A.A.F. planes and equip- 
ment. His section sees that production 
is maintained to meet A.A.F. sched- 
ules and supervises the modification of 
aircraft to assure that the planes are 
equipped with the latest developments 
in science and engineering. The sec- 
tion also allocates Government-fur- 
nished equipment, such as engines, 
propellers, and radio, to aircraft manu- 
facturers. 


Government 
Publications 


Col. Bryant L. Boatner, chief of the 
Quality Control Section, establishes the 
policies and procedures under which 
14,000 officers and civilians inspect and 
accept all aircraft, aircraft accessories, 
and equipment for the A.A.F, Air 
Technical Service Command. 

Shooting Landings by Radio. Lt. 
Col. F. L. Moseley. A nontechnical 
description is given of the instrument- 
approach system utilized by the Army 
Air Forces. It outlines portable and 
fixed equipment and instruments and 
their functions and shows how the sys- 
tem is operated for control of traffic and 
to effect individual landings under diffi- 
cult conditions. Air Force, October, 
1944. 

Air Pillows to Lift Planes. Stand- 
ard A.A.F. equipment has been sup- 
plemented by pneumatic lifting bags 
for jacking up aircraft on soft ground 
and for use in raising crashed planes. 
The Air Technical Service Command’s 
equipment laboratory provided a device 
for lacing the bags one on top of an- 
other, so that high-wing planes might be 
lifted to any desired height. 

The equipment weighs 220 lbs. and 
can be carried in most planes. It is 
furnished in sets consisting of three 
bags and gasoline-engine-driven 
blower. Each bag is 6 ft. high. Only 
two are required to lift most planes, but 
a B-24 Liberator takes four and a B-29 
Superfortress utilizes eight. Each bag 
can support 12 tons, measures ap- 
proximately 6'/2 ft. square and is filled 
with air at a pressure of 3 lbs. per sq.in. 
Because this pressure does not exceed 
the skin strength of an airplane wing, 
wing damage during lifting is prevented. 
Air Technical Service Command. 

The B-29 and You. Major Luther 


Davis. The selection and training of 


crews for the B-29 Superfortress 
bomber are outlined in a description of 
the operational training as carried out 
by the 17th Bombardment Operational 
Training Unit Wing. It describes the 
characteristics and equipment of that 
airplane and the special instruction 
given to the men whose previous ex- 
perience has qualified them for the han- 
dling of this large new bomber. Air 
Force, October, 1944. 

Bibliography of Rotary Wing Air- 
craft is a compilation prepared by the 
Engineering Division for engineers en- 
gaged in rotary-wing aircraft projects 
at Wright Field. The material is pre- 
sented under classified headings, but, 
since the cataloguing was based to a 
considerable extent on titles rather than 
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on content, many theoretical papers 
that contribute to helicopter’ studies 
as well as to autogiro studies have been 
listed only under the heading ‘‘Auto- 
giros.” The first section contains lists of 
publications concerning helicopters, the 
second section refers to autogiros, and 
the third to cyclogiros. The fourth sec- 
tion contains lists referring to gyro- 
planes, a list of abbreviations, and an in- 
dex of periodicals. Technical Data Lab- 
oratory, Engineering Division, Air Tech- 
nical Service Command, Wright Field. 

Airborne Army. Major Charles D. 
Frazer. A short account reviews prepa- 
rations made for the invasion of the 
Netherlands by the Allied Airborne 
Army. It describes the organization 
of the unit; its equipment; and the tac- 
tics it employed in landing troops, sup- 
plies, and equipment back of the enemy 
lines. Air Force, October, 1944. 

German Robots Duplicated. Ger- 
many’s V-1 robot bomb has been ex- 
haustively studied, completely recon- 
structed, and fired by the Air Techni- 
cal Service Command, which is seek- 
ing effective methods to stop the bomb 
and use its “secrets” to the Allies’ 
advantage. 

Parts used in studying the robot were 
collected in England. Some were taken 
from “duds” in which, even though no 
explosions had occurred, the high speed 
impact had torn them apart. The 
first problem was the jet impulse engine. 
Power-plant engineers studied it and 
had it running only 17 days after the 
pieces arrived, despite the fact that it 
was necessary to fabricate all parts af- 
ter construction and design had been 
solved. The complete robot was fabri- 
cated and in working condition in less 
than 2 months after the original parts 
arrived from England. The parts were 
machined and assembled in the Com- 
mand’s engineering shops. To make the 
fabricated engine an exact replica of the 
German original all metals were ana- 
lyzed for alloys. 

Upon completion, the engine was 
mounted on a dynamometer stand for 
test runs. A spark plug was used to ig- 
nite fuel for the first several minutes of 
running, after which heat from the en- 
gine provided ignition. Meantime, the 
Aircraft Laboratory made tests of a 
robot model in the Command’s 5-ft. 
wind tunnel to determine aerodynamic 
reaction and characteristics. A full 
scale impulse engine was also tested in 
the 20-ft. tunnel to determine speed, 
thrust characteristics, and fuel-flow 
rates. 
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ARMSTRONG 


Chrome-Vanadium SOCKETS 


@ Standard with leading motor builders 
Socket Wrenches comprise a complete 
line of accurately made, finely finished 
sockets, all standard sizes and types from 
tiny Miniatures to great Construction 
Wrench Sockets (not illustrated ). 
Unique to the ARMSTRONG Socket 
Wrench Sets is the patented Drive-lock 
that locks socket to driver, driver to 
ratchet and extension to extension — 
makes of each assembly a rigid tool that 
meets industrial requirements of strength 
and safety. 


9 types. All sizes. 
Double Hex and Double Square 
Write for Catalog C-39a 


one BROS. TOOL CO. 


he Tool Holder People” 
365 N, Francisco Ave. Chicago 12, U.S. A. 
Eastern Warehouse & Sales 
199 Lafayette Street, New York, N. Y. 


ENGINE COOLING 
RADIATORS 


OIL COOLERS 


The G«0 Manufacturing Co. 


NEW HAVEN, CONNECTICUT 


AERONAUTICAL 


ENGINEERING 


REVIEW 


To give A.T.S.C. engineers a quan- 
tity of robots for actual launching tests, 
component parts are being produced by 
several manufacturers. Firing tests 
are to be carried on at sites constructed 
by the Corps of Engineers. Some of the 
robots will be fired with war heads pro- 
vided by the Ordnance Department. 
Special electrical equipment designed 
by the Air Technical Service Command 
Aircraft Radio Laboratory will ‘‘track” 
the robots from launching to final land- 
ing. Air Technical Service Command. 

Fighter Control... Nerve Center of 
Battle. Mark Murphy. A description 
is given in narrative form of the opera- 
tions of the Fighter Control Centers of 
the 9th Air Force. The writer describes 
how the communications lines are con- 
nected to the various operational units 
that synchronize the movements of the 
Allied forces in the air and on the 
ground. They send detailed directions 
to the planes and the other units with 
which they cooperate, guiding the entire 
operation down to the selection of a 
single enemy truck or airplane to be 
hit. The activities of a typical day and 
numerous exploits and accomplish- 
ments are recounted. A diagram shows 
the network of communications and the 
activities they supervise. Air Force, 


October, 1944. 
Get Wise. Lt. Col. George S. 
Richardson. In the form of seven case 


histories, the story is told of numerous 
mishaps that have caused accidents that 
could easily have been avoided by Air 
Forces personnel. The anecdotes tell 
how the accident was caused and how it 
could have been averted by more care- 
ful procedure. Air Force, October, 1944. 


Civil Aeronautics Administration 


Policy Regarding the Use of the 
Red Warning Light. After air-carrier 
forward-position lights became avail- 
able, Memorandum M-75 dated Au- 
gust 28, 1939, stipulated that after 
January 1, 1940, aircraft would not be 
certificated as air carrier aircraft (night 
flying) unless approved air-carrier for- 
ward-position lights were installed. 
That memorandum also stated that all 
air-carrier aircraft that had been certifi- 
sated prior to January 1, 1940, with a 
combination of standard lights plus 
warning lights, would continue to be 
certificated, but it was hoped that the 
standard lights plus warning lights 
would eventually be replaced by the 
single set of air-carrier forward lights 

However, subsequent events indi- 
cated that the tendency to depart from 
the red warning light was short-lived. 
The advent of faster airplanes led many 
pilots to feel that the continued use of a 
red warning light was desirable since 
some argued that “the more light the 
better.” Furthermore, the Air Corps 
continued to install warning lights on 
its transport-type aircraft, contrary 
to previous intentions. The Air Car- 
rier Division also feels that the use of 
such a light is helpful and that many 
pilots seem to want to continue using it. 

In view of an apparent feeling that the 
red warning light serves a useful pur- 


pose, it will be the policy to continue to 
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permit such a warning light to be used 
if it is already installed on air-carrier or 
privately owned aircraft, and to per- 
mit a new installation to be made, pro- 
vided the warning light is either in the 
left landing light orbit or a separate 
red light is placed in the leading edge of 
the outer portion of the left wing outside 
of the propeller disc. Safety Regulation 
Release No. 166, September, 1944. 

Minimum Requirements for Car- 
riage of Passengers and Cargo Used 
in Aircraft in Scheduled Air Carrier 
Operations. Minimum equipment re- 
quirements in addition to those spe- 
cifically outlined in the current Civil Air 
Regulations are contained in the cur- 
rently effective Operations Specifica- 
tions. Specific directions are given 
with regard to passenger compartments, 
passenger seats and seat belts, cargo 
compartments, and carriage of cargo 
in passenger compartments. Safety 
Regulation Release No. 167, September, 
1944. 


Aircraft Engineering Reports. This 
contains, among other things, a list 


of available aircraft engineering reports 
and studies by the aircraft and Engineer- 
ing Division. It lists 37 reports, some 
of which are restricted, others confiden- 
tial, and a few obsolete. The titles and 
dates are given, together with brief 
statements of the contentsof each report. 
Available reports are obtainable from 
the Civil Aeronautics Administration, 
Division of Information and Statistics 
Service, Department of Commerce 
Building, Washington 25. 

The usual monthly statistical tables 
are published giving figures of operations 
for the month of July, 1944, and for the 
first 7 months of 1944 as compared with 
the same period of 1943. CAA Journal, 
September 15, 1944. 


The Council of State Governments 


Aviation and the States is a mimeo- 
graphed bulletin divided into three 
main sections. The first section is 
titled “Aviation and the States” and 
contains an interpretive statement 
prepared by the staff of the Council and 
originally issued under the title ““Wash- 
ington Legislative Bulletin No. 10” 
on May 10, 1944. The second section 
is titled “State Agencies Interested in 
Aeronautics” and contains information 
summarized from replies to a question- 
naire sent to the various state govern- 
ments. The information, as of June 1, 
1944, is listed alphabetically by states 
and consists of a brief statement of the 
existing laws and agencies dealing with 
aeronautical matters in these states. 
The third section is a list of ‘State 
Agencies Supervising Aeronautics” and 
contains a list of citations and state 
laws, also listed alphabetically by states. 
The Council of State Governments, Chi- 
cago, $0.50. 


Department of Commerce 


Hydrographic Manual by Comdr. 
kK. T. Adams is listed as special publi- 
cation No. 143, revised (1942) edition. 
It is issued to provide a textbook de- 
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THE SCORPION 


THAT MUST Vee MISS 


HERE is no room for error when the red ball of a Jap plane or the cross on the wings 

of a Nazi fighter is framed in the tail gun sights of our fighting fortresses. And it takes 
perfect teamwork to blast such darting targets—teamwork between a well-trained guoner and 
precision built guns, gun mounts and sight assemblies. An error of just a couple of a thou- | 
sandths of an inch by any part of the team would spell a miss of hundreds of yards. Through 
the behind-the-lines teamwork of the men and women at Guiberson the tail gunners of our 
B-17’s are assured of receiving high precision gun mounts that have passed the most rigid 
inspection and are worthy members of the fighting team. Backed by more than 25 years of 
engineering and production experience, the three Guiberson plants specialize in precision 


machine tool and sheet metal operations of all kinds. 


GUIBERSON SPACE HEATING UNITS 


The ideal, low-cost, quick heating unit. for hangars, shops 
and those hard-to-heat corners in buildings. Now in lim- 
ited production and available for delivery. Write for 


complete information, 
America’s only radiol 


cooled Diesel engine built 
by Guiberson 


ESTABLISHED 
1919 
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SHUTTLE SERVICE — 


OVER MARCO POLO'S TRAIL in 


vide 
men 


coul 
— in air temperatures that vary from +130° to red 
~70° in a matter of minutes. Starting vibrators in I 
send fighters into the air faster. And new fuel Ste, 
injection equipment adds another plus to con 
American plane excellence. 

In the peace to come as in war today, gre: 


4 The 
American Bosch research, engineering counsel, a? 


production and inaintenance facilities will con- bili 


: 
tinue to serve all branches of the internal com- tra 
bustion engine industry. 
ca 

AMERICAN BoscH CORPORATION (3) 

lat 

Springfield, Massachusetts 
are 


It is written that no man ever equalled Marco 
Polo’s “speed” record in crossing Asia afoot. It 
took him six years. 

In hours today, high-flying transports shuttle 
over much the same route, keeping China’s life- 
line intact, winging tons of vital war materials 
to our fighting allies. Pilots fly this route, confi- 
dent that plane and engine will deliver the goods. 

Helping to push service ceilings even higher 
and non-stop ranges ever wider are the aviation 
products of American Bosch. Aviation magnetos 
perform dependably from sea level to the ceiling 
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scribing modern methods of hydro- 
graphic surveying and equipment. In it 
are stated the general requirements of 
the U.S. Coast and Geodetic Survey 
for the execution of hydrographic sur- 
yeys. This edition describes in detail 
for the first time the instruments and 
imethods used in echo sounding and 
radio acoustic ranging. 

The subject matter of the book is 
identified by a decimal numbering sys- 


tem and the contents are indexed ac- . 


cording to these numbers. There are 
nine chapters, each of which is divided 
into not more than nine sections. 
Each section is subdivided into not 
more than nine subjects, and each sub- 
ject into not more than nine numbered 
headings. The first digit of the number 
identifies the chapter, the second digit 
the section, the third the subject, and 
the fourth identifies the heading. 

The first chapter gives preliminary 
information and the following chapters 
are titled ‘Control and Signal Build- 
ing,’ “Hydrograph,” “Equipment and 
Instruments,” “Echo Sounding,” ‘Ra- 
dio Acoustics Ranging,” “The Smooth 
Sheet,” “Records and Reports,” and 
“Miscellaneous.” The book contains 
190 illustrations and 42 tables of data 
and statistics. U.S. Coast and Geodetic 
Survey. For sale by the Superintendent 
of Documents, Washington, D.C., $2.75. 


Defense Supplies Corporation 


Additional excerpts from Part III 
of a confidential survey “Air Trans- 
portation in Latin America” have been 
made available. It contains figures 
showing the relationship of population 
and national income in various Latin 
American countries, intended to pro- 
vide a measure of the relative develop- 
ment of air transportation in these 
countries and to serve as a guide to an 
appraisal of the potential volume of air 
traffic. It is noted that passenger traffic 
in Latin America is less than one-fifth 
as great per capita as in the United 
States, but, in relation to national in- 
come, twice as many passenger miles are 
flown in Latin America. Cargo traffic 
is half as great per capita, but 15 times 
greater in relation to national income. 
The lack of surface-transport facilities 
is a factor contributing to the proba- 
bility of the growth of air transport. 

Tables give (1) a summary of local 
traffic per capita and per dollar of na- 
tional income in 19438; (2) traffic per 
capita and dollar of national income; 
(3) miles flown in relation to area, popu- 
lation, and national income; (4) sum- 
mary of population by countries; (5) 
area, population, and national income. 

It is stated that air lines in Latin 
America serve 585 cities as compared 
with only 258 cities in the United States. 
However, only 17 per cent of the popu- 
lation of Latin America is directly 
served by air, and there are 973 cities of 
5,000 or more inhabitants without air 
service. Although air transportation 
has been developed to a relatively high 
degree in certain countries, many new 
routes will undoubtedly be needed to 
serve urban population not now on or 


close to existing routes. 
publics Aviation Division. 


American Re- 


National Advisory Committee 
for Aeronautics 


Heat Transfer in a Turbulent Liquid 
or Gas Stream. H. Latzko. Transla- 
tion of “Der Waermeuebergang an- 
einen Turbulenten Fluessigkeitsoder 
Gasstrom” from Zeitschrift fuer ange- 
wandte Mathematik und Mechanik, Au- 
gust, 1921. The theory of heat transfer 
from a solid body to a liquid stream 
could be presented. previously only with 
limiting assumptions about the move- 
ment of the fluid (potential flow, laminar 
frictional flow). For turbulent flow, 
the most important practical case, the 
previous theoretical considerations do 
not go beyond dimensionless formulas 
and certain conclusions as to the analogy 
between the friction factor and the unit 
thermal conductance. In order to ob- 
tain numerical results, an experimiental 
treatment of the problem was resorted 
to, which gave rise to numerous investi- 
gations because of the importance of 
this problem in many branches of tech- 
nology. However, the results of these 
investigations frequently deviate from 
one another. The experimental results 
are especially dependent on the overall 
dimensions and the specific proportions 
of the equipment. 

In the present paper an attempt is 
made to develop systematically the the- 
ory of the heat transfer and of the de- 
pendence of the unit thermal conduc- 
tance on shape and dimensions. As a 
basis, the writer uses the velocity dis- 
tribution for turbulent flow set up by 
Prandtl and von Karman. The sub- 
ject is developed under the following 
headings: Hydrodynamic Principles; 
Turbulent Thermal Convectivity; The 
Fundamental Law of Turbulent Heat 
axchange; Heat Exchange in Tubes; 
Heat Transfer for the Case in which the 
Velocity Distribution Has Been Estab- 
lished at the Entrance to the Thermal 
Section; Discussion of Results and 
Agreement with Experiment; The Ve- 
locity Field in the “Calming Length”; 
Heat Transfer in the Entrance Section; 
Summary and Comparison. with Ob- 
servations; Practical Computation of the 
Amount of Heat Transferred; Estima- 
tion of the Internal Heating of the Fluid 
by Friction; Heat Transfer on a Flat 
Plate; Transmission in Liquids. 

The study is supplemented by a list 
of references and a series of explanatory 
notes by the translators, as well as the 
various drawings and tables referred to 


in the text. Technical Memorandum 
No. 1068, October, 1944. 


National Bureau of Standards 


A New Formula for Inverse Inter- 
polation. H.E. Salzer. In this paper 
a formula is derived for inverse inter- 
polation in a table of equally spaced ar- 
guments. The new formula is stated 
to be more concise and convenient than 
others. It involves neither differences 
nor polynomial coefficients other than 
small powers. Reprinted by the Na- 
tional Bureau of Standards from the 
Bulletin of the American Mathematical 
Society, August, 1944. 


Navy Department 


War Films for War Workers. This 
booklet, issued jointly by the Army 
and Navy, describes methods being 
used in showing special battle-front 
films in war plants and other meeting 
places. Suggestions are included for 
utilizing local theaters, parks, and other 
open spaces for similar showings. A 
section of the booklet discusses appro- 
priate times for such industrial show- 
ings, and also contains suggestions on 
how to publicize these events. The 
booklet includes information about how 
Army and Navy films may be obtained 
for industrial showings. Jndustrial In- 
centive Division, Navy Department, 
Washington, D.C. 


State of Michigan 


The Michigan Board of Aeronautics 
and representatives of various city and 
county governments in southeastern 
Michigan have formed the Detroit 
Metropolitan Aviation Planning Au- 
thority for the purpose of planning facil- 
ities for civil aviation in the Detroit 
metropolitan district and surroundings. 
Funds have been provided by the state 
board to finance an engineering analysis 
of existing aviation facilities within a 
radius of 40 miles of downtown Detroit 
and to plan additional facilities to ac- 
commodate present and postwar avia- 
tion up to 1960. 

The Authority desires to make con- 
tact with firms competent to provide 
this service. Michigan Board of Aero- 
nautics, Lansing, Mich. 


State of Vermont 


State of Vermont Aeronautic Laws 
is a small booklet of 38 pages contain- 
ing a digest of the laws of that state 
governing the operation of aircraft 
within its territory. It is indexed 
under headings of administration, air- 
port development, definitions, Federal 
legislation, legal status, operation of 
aircraft, penalties, and registration 
and licensing. 


War Department 


Airplane Hydraulic Systems gives 
elementary explanations of hydraulic 
principlesand theirapplications. This 


EE 60, 
Em | 
| 
| 


120 AERONAUTICAL ENGINEERING REVIEW—DECEM BER, 1944 


HOW 


Flex-O-Tubes 
SERVE IN THE AIR 


AUTOMATIC PILOT ACTUATION 
BOMB DOOR CONTROLS 
CONTROL SURFACE BOOSTER 
COWL FLAP CONTROLS 
DE-ICER HOSE 


FUEL AND OlL LINES 
GUN MOUNT CONTROLS 
HYDRAULIC BRAKES 
HYDRAULIC GUN CHARGER 
HYDRAULIC GUN TURRETS 
HYDRAULIC RUDDER CONTROLS 
HYDROMATIC PROPELLER CONTROLS 
INSTRUMENT LINES 
OXYGEN FEED LINES 
_ PUMP CONNECTORS 
RETRACTABLE LANDING GEAR 
RETRACTABLE LANDING LIGHTS 
RETRACTABLE NOSE WHEEL 
RETRACTABLE TAIL WHEEL 


LAFAYETTE at 14th AVE., 
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is followed by other sections giving 
detailed information about the various 
units comprising the different parts of a 
hydraulic system, such as the energizing 
and activating units, brake, actuating 
systems, various types of control valves, 
and instructions for the inspection and 
maintenance of hydraulic systems. The 
manual is illustrated by drawings, some 
of which are colored to distinguish the 
different elements. Technical Manual 
TM 1-411, May, 1944. For Sale by the 
Superintendent of Documents, Wash- 
ington, D.C., $0.25. 

Barographs ML-3-A, ML-3-B, ML- 
3-C, ML-3-D. This manual gives a 
detailed description of the specific 
barographs named, including instruc- 
tions for installation, operation, and 
maintenance, as well as a section de- 
scribing the functioning of the parts of 
the instrument. Technical Manual 
TM-425, July, 1944. For Sale by the 
Superintendent of Documents, Wash- 
ington, D.C., $0.10. 


British Air Commission 


The Fairey Firefly is a new heavily- 
armed fighter-reconnaissance aircraft, 
used in first-line service with the Royal 
Navy. It scored its first success in a 
recent operation against the German 
battleship Tirpitz in Alten Fiord in 
northern Norway. 

Fitted with four 20-mm. cannon, the 
new aircraft is a low-wing monoplane 
equipped with a camera for vertical 
aerial photography. The wings are of 
the folding type. The engine is a 12- 


mae liquid-cooled Rolls-Royce Grif- 
on. 

The Firefly carries a crew of two, 
pilot and observer. It has a span of 44 
ft. 6 in., a length of 37 ft., and a height 
of 13 ft.7in. It was designed by Fairey 
Aviation Company, Ltd. 

The Tempest. The Tempest is a 
single-seater, low-wing monoplane 
fighter produced by Hawker Aircraft, 
Ltd. It is powered by a supercharged 
Napier Sabre engine of 2,200 hp. and has 
a de Havilland variable-pitch, four- 
bladed propeller. The armament con- 
sists of four 20-mm. cannon. 

Dimensions are as follows: span, 41 
ft.; length, 33 ft. 8 in.; height (tail up, 
one blade vertical), 14 ft. 10 in.; 
height (tail down, one blade vertical) 
16 ft. 1 in. British Air Commission, 
Washington, D.C., British Information 
Services, New York. 


British Information Services 


Wood Stringer Sandwich Construc- 
tion. Part I, The Efficiency of Wood 
Stringer Sandwich Construction When 
Subjected to Endwise Compressive 
Loading, by F. T. Barwell; Part II, 
The Behaviour of Wood Stringer Sand- 
wich Construction Under Shear Stresses, 
by F. R. Thurston and E. P. Cole- 
man. A limited investigation is made 
of the strength and stability of a sand- 
wich construction consisting of two 
faces of birch plywood stabilized by 
wood stringers. Experiments are de- 
scribed with regard to the load-carrying 
capacity of struts of various lengths. 
Measurements are made of the modulus 


of rigidity and shear strengths of a num- 
ber of panels having various arrange- 
ments of grain and stringer construc- 
tion. 

It is concluded that (1) the arrange- 
ment offers considerable promise as a 
method of construction in cases where 
comparatively light compressive loads 
are to be transmitted over large panels, 
and (2) the stabilization of the ply- 
wood by stringers supplied at 10-in. in- 
tervals is such as to permit shear stress 
of the order of 2'/, tons per sq.in. to be 
developed before buckling takes place. 
In the majority of cases the plywood 
may be expected to fail in shear or ten- 
sion before the panel faces become un- 
stable. 

The report is accompanied by 
sketches and graphs, and the results of 
the tests are tabulated. Ministry of 
Aircraft Production, Aeronautical Re- 
search Committee, R. & M. No. 1911, 
British Information Services, New York, 
$0.90. 


British Ministry of Information 


The Army at War: Tunisia contains 
brief reviews of the military action in 
Tunisia, starting with the landings in 
North Africa and ending with the col- 
lapse of the Axis armies. It is exten- 
sively illustrated with official photo- 
graphs showing the various actions and 
the kind of country in which they took 
place. Several maps are included. 
Many of the illustrations show the par- 
ticipation of the air forces. His Maj- 
esty’s Stationary Office, London, 1s. 


(Continued from page 113) 


Roll Gun Welders Fabricate Steel 
Jettison Tanks. John C. Silliman. A 
step-by-step description is given of 
the planning required for economical 
tooling for the resistance welding of 
fabricated steel jettison tanks. De- 
tails are given about the special port- 
able roll welding guns and the fixtures 
used by Preco, Inc., Los Angeles. The 
150-gal. auxiliary tanks were designed 
for the P-51. Information regarding 
the spot-weld cost analysis and tooling 
analysis is presented in tabular form. 
Sections of the article discuss the skin 
stiffener fixtures, the welding apparatus 
necessary for the operation of the fixture 
which was built up as a unit called a 
power pack, the bulkhead fixtures, the 
positioning of the back-up bors, and the 
features of the portable roll gun welder. 
The Iron Age, October 12, 1944, pages 
67-73, 10 illus. 


Characteristics of Welding Arcs on 
Aluminum in Atmospheres of Helium 
and Argon. IF. A. Wassell. A report 
is given of an investigation, based on 
the principle of gas-shielded are weld- 


ing utilizing inert gases such as helium 
and argon, which has been in progress 
in the General Electric Welding Lab- 
oratories for the purpose of develop- 
ing a process that would eliminate the 
use of flux in the welding of aluminum. 
The paper sets forth some of the un- 
usual and interesting phenomena ob- 
served during the investigation. 
Conclusions regarding the  gas- 
shielded are welding of aluminum with- 
out the use of flux in the atmospheres of 
argon and helium which were reached 
through the investigations are: (1) 
The success or failure of are welding 
aluminum without a flux depends pri- 
marily upon the proper dispersion of the 
surface oxide film by the are. (2) 
Alternating-current welding can be ac- 
complished provided the open-circuit 
voltage is above a range in which com- 
plete rectification of the current occurs. 
(3) Direct-current welding can be ac- 
complished when the electrode polarity 
is positive; (4) Helium-shielded are 
welding with both a.c. and d.c. is less 
desirable than a.c. and d.c. welding in 
argon. (5) Essentially, a short are 
length must be maintained in order to 
provide a good stable arc and a clean 


weld pool and bead. (6) Limitations 
must be placed on the quantity of gas 
flow because of its effect on are stability 
and weld appearance, particularly in 
direct-current welding. (7) The elec- 
trode material should be substantially 
nonconsuming. (8) In general, a.c. 
welding is less critical and better suited 
to manual welding than is d.c. welding. 
The Welding Journal, October, 1944, 
pages 487-s—493-s, 15 illus. 

The Geometry of the Spot-Welding 
Tip and Its Relation to Tip Life. Earl 
D. Crawford and C. Weston Steward. 
Details are given about an investiga- 
tion conducted with the object of 
obtaining longer tip life which would 
reduce production costs and provide 
more uniform quality spot welds in 
aluminum alloys. The development of 
a specially contoured tip is stated to 
have shown the most consistent im- 
provement in spots-per-tip cleaning so 
far achieved. The development of a 
tool that would automatically produce 
the flat-end raised button, which was the 
feature of the new tip, is described. The 
results obtained are summarized. The 
Welding Journal; October, 1944, pages 
494-s-498-s, 11 illus. 
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50 to 75 Blueprints are required to do 
the work of one 3-dimensional draw- 
ing such as the one shown at right 
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OUR new drawing instruments and an almost _ ric projections may be produced far more quickly give 
human mechanical draftsman, which promise sed gee far less cost. More, they may be pro- pos 

to revolutionize the entire field of production duced by relatively inexperienced draftsmen. ‘.. 
illustration and assembly drawings, are the . = 
latest in the parade of “pests” to emerge from Unusual New Equipment a 
Martin laboratories. Already used by Martin in Marti ’ f re h h of 
construction of the JRM-i Mars transports, 7. Cquipment tor producing these threc- an 
these new devices prepare these drawings in dimensional drawings consists of five devices. m¢ 
50% to 80% less time than less accurate three Most important is the Axonograph which trans- , 
dimensional drawings. forms orthographic, or flat drawings, into scale bas 
axonometric projections. Four other Martin- of 

Simplifies Assembly Work developed devices help draftsmen convert axono- at 

metric projections into finished trimetric projec- gi’ 

In addition to being quickly prepared, the three- tions: a trimetric scale, an ellipse template, an of 
dimensional drawings. . . fon as trimetric ellipse underlay and a trimetric protractor. se 
projections. . . present objects with a minimum of 
of distortion, thus making complicated “ah Many Uses Seen . 
For In addition to its use in aviation, this equipment 
a few highly specialized operations due to the will be of inestimable value to engineers, archi- , 
hese, tects, assembly plants of all types, installation 
prohibitive cost of producing them. Now, how- 
ever, thanks to the new Martin devices, trimet- 
illustrators. Where many flat drawings are now bh 

— used, quickly-prepared, easy-to-understand tri- e 
metric projections can make explanation and . 

demonstration easier and time saving. The ex- : 


pense and difficulty of training inexperienced 
personnel to read blue prints is also greatly 
reduced. Companies interested in the Martin 
Axonograph and the new Martin drawing 
instruments write: 


The Glenn L Martin eegeny 
Baltimore 3, Marylan 
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Aircraft Simce 1909 


Martin Axonograph cuts time required to produce ax- 
onometric prints, — work to be done to an ac- 
curacy of 4 decimal points by a semi-skilled operator. 
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Winged Peace 
Air Marshal William A. Bishop 


Contents: The New Geography; 
Wings and the Man; The Years of 
Growing Pains; Ordeal by Air; Where 
Do We Go From Here? 


One of the leading aces of World 
War I, who was credited with destroy- 
ing 72 German aircraft, writes of his 
own experiences, of his associates, of the 
present war, and of world air transport. 
He gives his opinions and suggestions 
for bringing winged peace instead of 
what he calls winged death. 

No one can speak of the air warfare in 
World War I with more personal ex- 
perience than the author and he relates 
his views with great positiveness. His 
contact with commercial aviation has 
given him definite ideas as to its great 
possibilities in the future. 

He feels that people who do not take 
into consideration the new geographical 
concepts of world air routes and new 
technological developments are ‘‘a pack 
of stupid fools.” He regards rockets 
and jet propulsion as factors of para- 
mount importance. 

After reviewing the trends of mili- 
tary aviation and the great expansion 
of world air transport, with particular 
attention to Canadian aviation, he 
gives his conclusions as to the operation 
of postwar global air routes. He pre- 
sents his arguments for world operation 
of the world airways by an international 
organization that would direct as well 
as operate all the air lines of the world. 
He advocates cooperation by all na- 
tions in an international air force to pre- 
serve peace and prevent future wars. 
He goes further and states that “no 
manufacturer of military aircraft can 
be allowed to manufacture military air 
equipment for anyone but the World 
Air Foree.”’ The Viking Press, New 
York, 1944; 175 pages, $2.75. 


Skyways of Tomorrow 
Burnet Hershey 


Contents: Technical Possibilities of 
Modern Aviation; Probable Routes of 
Commercial Transport; Air Bases; 
Aviation in International Law; Owner- 
ship and Operation of Commercial 
Routes; Air Age Scrapbook—1909. 


This pamphlet is one of a series issued 
by the Foreign Policy Association. It is 
stated that the information is “un- 
biased’; the author apparently be- 
lieves that being pessimistic is being 
“unbiased.” His discussions about 


commercial air transport, air bases, and 
the international aspects of aviation 


With the exception of 
aeronautical annuals and 
books published outside the 
United States, books re- 
viewed in this section may 
be borrowed without charge 
from The Paul Kollsman 
Library of the Institute of 
the Aeronautical Sciences, 
1505 RCA Building West, 
30 Rockefeller Plaza, New 
York 20, N. Y. 


are an excellent review of the present 
confused status of this world develop- 
ment. 

There is a concluding chapter by 
Houston Peterson on an old scrapbook 
that inaccurately states that Wilbur 
Wright flew in Berlin while the Rheims 
meet was going on, and that in New 
York Orville Wright flew from Gover- 
nor’s Island on September 29. The re- 
verse is true: Orville Wright flew in 
Berlin during August and September, 
1909, and it was Wilbur Wright who 
made the Hudson-Fulton Flight. Ref- 
erence to any book on the history of the 
Wright brothers would have prevented 
such misstatements. Such careless re- 
ports of historic flights should be 
checked before being allowed to appear 
under the imprint of such an impor- 
tant organization. Foreign Policy As- 
sociation, New York, 1944; 96 pages, 
$0.25. 


Rocket Research 
Constantin Paul Lent 


Contents: Definition and General 
History of the Rocket; Early Research; 
Résumé of Early Experiments by the 
American Rocket Society; The Theory 
of Rocket Operation; Practical Appli- 
cation of the Jet-Propulsion Motor; 
Practical Hints to Experimenters; Po- 
tential Advantages of Hot Air Jet- 
Propulsion; Summary of Advantages 
of Hot Air Jet-Propulsion. 


The author has made a lengthy study 
of rockets and presents a history of 
their development. He describes early 
research and some of the work done by 
the American Rocket Society. His 
theory of rocket operation and his hints 
to experimenters will be helpful to those 
who are engaging in the study of this 
interesting new propulsive force. 

Chapters give the application and 
advantages of the jet-propulsion en- 
123 


gine, and an appendix lists some of the 
leading American rocket patents. The 
illustrations in the book are a helpful aid 
in following the course of the history of 
rockets. Unfortunately, the evident 
amateurish editorial style and careless 
proofreading would indicate that this 
book suffers from a lack of critical su- 
pervision and editing. Pen-Ink Pub- 
lishing Company, New York, 1944; 
102 pages, $5.00. 


Comfortization of Aircraft 


Albert A. Arnhym 


Contents: Introduction; The Com- 
fort Accessory Group; Selection of 
Comfort Features; Planning of Com- 
fortization; Comfortization Standards; 
The Comfortization Engineer; Re- 
quirements of Air Supply; Methods of 
Air Supply; Methods of Air Distri- 
bution; Calculation of Ventilating Sys- 
tems; Selection of Air Supply; Re- 
quirements of Heat Supply; Calcula- 
tion of Heat Requirements; Methods 
of Heat Supply; Internal-Combustion 
Heaters; Theory of Exhaust-Gas Heat 
Exchanger; Selection of Heat Sup- 
ply; Fundamentals of Soundproofing; 
Soundproofing of Aircraft; Seating and 
Resting; Lighting; Fighting Comfort; 
Compartment Comfort. 


The comfortization of both military 
and commercial aircraft is dealt with in 
this book. All of the equipment re- 
quired for comfortization, which may 
be regarded as a single accessory group, 
is discussed in this extensive treatment. 
Consideration is first given to factors 
affecting the selection of comfort fea- 
tures and to planning for comfortiza- 
tion. 

The qualifications of the comfortiza- 
tion engineer are discussed. A consid- 
erable part of the book is devoted to 
the subjects of -air and heat supply. 
The soundproofing of aircraft is dis- 
cussed in detail. Other sections deal 
with aircraft lighting, and the provision 
of comfort for the fighting crews in mili- 
tary planes. Pitman Publishing Cor- 
poration, New York, 1944; 347 pages, 
$7.50. 


Partial Differential Equations of 
Mathematical Physics 


H. Bateman 

Contents: The Classical Equations; 
Applications of the Integral Theorems 
of Green and Stokes; Two-Dimensional 
Problems; Conformal Representation; 
Equations in Three Variables; Polar 
Co-Ordinates; Cylindrical Co-Ordi- 
nates; Ellipsoidal Co-Ordinates; Parabo- 
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loidal Co-Ordinates; Toroidal Co- 
Ordinates; Diffraction Problems; Non- 
Linear Equations. 


This is the first American edition of an 
English work on the solution of the 
boundary-value problems of mathemati- 
cal physics by means of definite ana- 
lytical expressions. The book has been 
written for engineers, including those 
working in aeronautical research; mathe- 
maticians; and physicists. It contains 
a wide range of representative prob- 
lems, references to contemporary litera- 
ture, and new results by the author. 
Dover Publications, New York, 1944; 
522 pages, $3.95. 


Gliding and Soaring 


John Paul Andrews 


Contents: The Case for the Glider; 
Fifty. Years of Silent Flight; From 
Kitty Hawk to Crete; The Why of 
Gliding; What Glider Shall We Buy?; 
The Methods of Launching; Instru- 
ments of Gliding; Glider-Club Pros- 
pects and Problems; Flying the Pri- 
mary Glider; Flying the Secondary 
Glider; Flying the Sailplane; Natural 
Elements of Soaring; Currents for 
Soaring; Balancing the Glider-Club 
Budget; The Future for Gliders. 


Written to furnish a basic approach to 
an aeronautical youth-training 
gram, this book deals with gliding in its 
various phases, including gliding as a 
sport, as prepowered flight, and as an 
educational project. A short course in 
elementary aerodynamics is included. 
The author tells in simple terms what 
makes the glider fly, how it manages to 
stay aloft, and how to take advantage 
of the glider’s structure once it is aloft. 
Types of gliders are described, with 
elementary instruction in building them, 
and the distinction between gliding and 
soaring is made clear. The technique of 
flying gliders is explained and a chapter 
is devoted to instruments and instru- 
ment flying. A section is included on 
gliding clubs and the method in which 
schools can operate them for their sport 
and educational values. Robert M. 
McBride & Company, New York, 1944; 
190 pages, $2.75. 


Astronomical Air Navigation 


Ronald Hadingham 


Contents: Preliminary Study; Pro- 
cedure; Star Identification; Practical 
Work in the Air; Further Study; 
P.Z.X.; Astronomy; The MK. IX 
Sextant; Star Curves. 


The author’s purpose in writing this 
handbook for practical navigators, in- 
structors, and students was to provide 
a complete course in astro-navigation, 
with only essential references to the 
mathematical and theoretical aspects. 
Because the student must have a 
knowledge of basic principles as a 
foundation in order to understand the 
subject fully, such principles are in- 
cluded in the book, as well as a certain 
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amount of astronomy that will help 
the navigator to appreciate the nature 
of the heavenly bodies and their 
movements. Astronomical navigation 
tables and extracts from the Air Al- 
manac are given in an appendix. The 
Thomas Y. Crowell Company, New 
York, 1944; 132 pages, $2.50. 


Aeroplane Flight 
H. F. Browne 
Contents: Lift; Stalling; Drag; The 


Atmosphere; Thrust; Performance; 
Control; Stability; Units; Models. 


This textbook for readers with a 
limited knowledge of the mechanical 
sciences offers simplified explanations 
of some of the mechanical facts govern- 
ing the flight of an airplane. Each new 
mechanical principle is explained in de- 
tail when it is first introduced in the 
text. From elementary mathematical 
principles, the student is led on to lift 
and drag coefficients and Reynolds 
Number in such a manner that his math- 
ematical and mechanical ideas do not 
contradict each other. One hundred 
eighty diagrams illustrate the aerody- 
namic fundamentals discussed. Long- 
mans, Green & Company, Inc., New 
York, 1944; 167 pages, $1.14. 


Book Notes 


MacArthur and the War Against 
Japan, by Frazier Hunt; Charles 


Scribner’s Sons, New York, 1944; 
182 pages, $2.50. 
Following General MacArthur 


through his work for the Phillipine 
army, his escape from the islands, his 
defense of Australia, and finally his 
gradual moves toward Japan is one of 
the most heroic, dramatic, and inspiring 
chapters of the war. 

Related by one of the best-known 
correspondents, who knew the general 
well and had access to the official rec- 
ords, the book is a straightforward and 
comprehensive account of operations 
in that theater up to the landings in 
Hollandia in April, 1944. 

Major Gen. George Kenney is often 
mentioned in connection with the im- 
portant work performed by .the air 
forces in these operations. MacArthur 
regarded Kenney as “the finest air 
commander he had ever known” and 
Kenney said of his chief, “He knows 
more about the strategic handling of 
air forces and has more imagination in 
their use than any commander in the 
world.” 


Brave Men, by Ernie Pyle; Henry 
Holt and Company, Inc., New York, 
1944; 474 pages, $3.00. 

Ernie Pyle’s human approach to any 
subject is what makes him unique 
among columnists. In this book he 
tells stories of the Mediterranean Allied 
Air Force and particularly of the 12th 
Air Support Command, which operated 
dive bombers in the North Africa area. 
No other writer seems to catch so well 
the spirit of the enlisted man and to 
describe vividly inner 
thoughts. 

The author lived with the 47th 
Light Bomber Group and shared their 
experiences. He tells of their life and 
combat work. Later he went to Eng- 
land and visited the Ninth Air Force, 
which used B-26 Marauders. His de- 
scription of his flight with them is an 
excellent portrayal. 


Europe; An Atlas of Human Geog- 
raphy, by Marthe Rajchman; Wil- 
liam Morrow and Co., Inc., New 
York, 1944; 120 pages, $2.00. 


Every airman who flies European air 
routes needs a compact gazetter where 
he may find information about the 
geography, people, industries, and na- 
tural resources of the countries he vis- 
its. 

This compact atlas gives these facts 
in clear and nontechnical language, 
supplemented by maps, charts, and 
diagrams. It will also be useful to 
those who wish to have a_ broader 
knowledge of European human _ geo- 
graphy. 


War Through the Ages, by Lynn 
Montross; Harper & Brothers, New 
York, 1944; 941 pages, $5.00. 

Written for the professional soldier, 
as well as those who wish to have a thor- 
ough background of the history of war- 
fare, this book of nearly a thousand 
pages traces the development of mili- 
tary strategy, tactics, and weapons 
from earliest recorded history through 
June 9, 1944. It is an attempt to tell 
the story of warfare in such a way as to 
give it a meaning for the civilian, who 
today is a participant of war no less than 
the soldier. 

Air power takes its place in the rec- 
ord, and its great influence on the older 
branches of the service is indicated. 


Art in the Armed Forces, edited by 


Aimée Crane; Charles Scribner’s 
Sons, New York, 1944; 232 pages, 
$5.00. 


This pictorial record of World War II 
has the great advantage over photo- 
graphic histories of reproducing only 
sketches and paintings portraying in- 
cidents that could never be recorded by 
the camera. 

The selection is admirable and the 
range is from horror to humor. The 
pictures portray action in all theaters 
of the war and show many other phases 
of the activities of the men and women 
of the services. They depict life in 
camp and aboard ship; various war 
posters; scenes in foreign lands; types 
of soldiers and sailors; and portraits of 
distinguished officers. The 270 repro- 
ductions include many drawings of the 
Air Forces in action. 


by Charles Christian 
D. Appleton-Century 


Invasion! 
Wertenbaker; 
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Interior View of New 
Douglas Super Airliner 


SAFE FROM THE 
JUNK YARD — but ne- 
glect and excessive wear 
aresending 280 carsthere 
every hour. SINCLAIR- 
IZE for WINTER serv- 
ice will help your car to ,» 
last till anew one is avail- 
able. See your Sinclair 
Dealer today. 
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SINCLAIR 100-OCTANE 
FOR NEW SAV GIANTS 


5-MILE-A-MINUTE SPEED in huge 4-engined, 
50-passenger planes! Thats planned for 
transportation over the post-war air routes. 
These great planes will require super-gaso- 
line. SINCLAIR 100-OCTANE, now devoted 
to war uses, will be available for the new sky 
giants . .. and for the further development of 
civilian aviation. 


AMERICAN AIRLINES Flag- 
ships at an air terminal. They use 
Sinclair Pennsylvania Motor Oil. 
American has contracted for huge 
new Douglas 4-engined planes for 
passenger service, 
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Company, Inc., New York, 1944; 184 
ages, $2.50. 

This is the story of 3 weeks of the 
war, telling in great detail of the inva- 
sion of Normandy. It weaves into the 
great plans of invasion the pattern of 
the Air Forces and the excellent work 
they did in providing an umbrella for 
the landings. Written by an eyewit- 
ness, it is a connected story of the great- 
est military, naval, and air operation in 
history. 


Britain in the Air, by Nigel Tengye; 
Hastings House, New York, 1944; 
48 pages, $1.25. 

This is a brief review of the history of 
flying, with emphasis on the work of the 
British experimenters. It is illustrated 
with color prints and engravings that 
are rendered beautifully. The author 
js a well-known figure in English aero- 
nautical cireles and, with a pardonable 
national pride, he gives in interesting 
style the’story of man’s struggle to fly. 

For any one who wishes a quick sur- 
vey of how the airplane was conceived 
and grew to its present great position 
in world affairs, the book will serve as a 
succinct review. 


G. I. Songs; written, composed 
and/or collected by the men in the 
service, edited by Edgar A. Palmer; 
Sheridan House, Inc., New York, 
1944; 254 pages, $2.00. 

The songs that are cheering our 


troops, sad, humorous, and ribald, are ° 


collected in a series which will be of in- 
terest to many relatives at home who 
like to know what their husbands, sons, 
and sweethearts are thinking while 
away from home. 

Songs are playing an even more im- 
portant role in this war than in previous 
history because of the U.S.O. shows. 
The War Department says, “A singing 
Army is a fighting Army.” This book 
shows that the soldiers and sailors have 
a wide choice for their vocal enjoy- 
ment. 


Men of Science in America, by 
Bernard Jaffe; Simon and Schuster, 
New York, 1944; 600 pages, $3.75. 

Biographical sketches of 19 scholars 
who have been prominent in the de- 
velopment of scientific advances in 
this country are presented in this his- 
tory. 

One chapter is devoted to Samuel 
Pierpont Langley. It describes his ac- 
tivities in many scientific fields, includ- 
ing his aeronautical investigations. In- 
cluded also in this chapter is a story of 
the work of the Wright Brothers. It is 
unfortunate that many of the state- 
ments made were taken from sources 
that have been found to be inaccurate. 
Before Fred Kelly’s book ‘““The Wright 
Brothers’? was written there was no re- 
liable source of this early aeronautical 
history. Now, however, that this rec- 
ord is available and the Smithsonian- 
Wright controversy has been settled, 
there is little excuse for a repetition of 
the views of prejudiced writers. 

The Island, by Capt. Herbert L. 


Merillat; Houghton Mifflin Com- 
pany, Boston, 1944; 283 pages, $3.00. 
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This may be termed an official his- 
tory of the First Marine Division on 
Guadalcanal from August 7 to Decem- 
ber 9, 1942. It gives a factual account 
of the operations of Marine Corps avia- 
tion in the defense of Henderson Field, 
one of the epic defenses of the current 
war. 


R.A.FJing It, by’ “L. A. C. Er- 
rant’; Frederick Muller Ltd., Lon- 
don, 1948; 48 pages, ls. 

A pamphlet written from a semihu- 
morous point of view of the routine of a 
Royal Air Force recruit from his first 
days until the time he became 
“active.” 

It is interesting to the American 
reader to observe the great similarity 
of the process in England to that of our 
Air Forces. 


Nancy Naylor: Flight Nurse, by 
Elisabeth H. Lansing; Thomas Y. 
Crowell Company, New York, 1944; 
167 pages, $2.00. 

A stewardess on a commercial air line 
decided to become an Army flight nurse 
and this book relates her experiences. 
Her years of flying stood her in good 
stead and she became a lieutenant in 
the Army. 

She saw hospital life behind the lines 
in North Africa, and while there con- 
tinued her romance with a bomber 
pilot. She flew over the battlefields of 
Sicily and attended the wounded. It is 
the story of a new type of Army officer 
who is rendering gallant services to our 
airmen. 


Signpost to the Stars, by F. E. But- 
ler; George Philip & Son, Ltd., 
London, 1944; 32 pages, ls. 

This pamphlet, a guide to the stars 
for the novice, shows the principal 
groupings of stars and describes them. 
It is the simplest possible presentation 
of that part of astronomy that interests 
the public. 


Geometrie der Gewebe (Geometry 
of Webs), by Wilhelm Blaschke and 
Gerrit Bol; Verlag von Julius 
Springer, Berlin, 1938; published and 
distributed in the public interest by 
authority of the Alien Property Cus- 
todian by Edwards Brothers, Inc., 
Ann Arbor, Mich., 1944; 339 pages, 
$9.25 

This is a text book on topological prob- 
lems of differéntial geometry. It is 
divided into three chapters: (1) The 
Most Simple Webs; (2) Theory of the 
Invariants of Webs; and (38) Abel’s 
Theorem in the Geometry of 
Webs. 

The book is written in such a manner 
as to enable advanced students of meth- 
ematics to read it without much diffi- 
culty. The requirements for an under- 
standing of the subject include the ru- 
diments of the principles of the differen- 
tial and integral calculus, some knowl- 
edge of vector analysis and determi- 
nants and their application to projective 
geometry (duality principle), and a 
knowledge of those simple statements of 
partial differential equations in general 
use. 


Airman’s Wife, by Renée Shann; 
Random House, New York, 1944; 
202 pages, $2.00. 

This love story centers about a base 
of the British Fleet Air Arm. Its her- 
oine is a member of the Women’s Royal 
Navad Service. 


The Testing of Aero Engines, by 
R. A. Beaumont; Sir Isaac Pitman 
& Sons, Ltd., London, 1948; 121 
pages, 7s. 6d. 

The author has prepared this book 
for ground engineers and aeronautical 
students, many of whom have not had 
the opportunity to acquire practical 
experience in engine testing, because 
there has been a lack of detailed infor- 
mation primarily intended for those not 
fully acquainted with the subject. The 
text matter is also intended to supple- 
ment practical experience by reviewing 
the general principles governing the 
testing of engines and the subsequent 
calculations of power output, especially 
for supercharged engines. 

After a general discussion of tine con- 
siderations involved in engine testing, 
the remaining chapters give specific 
information concerning dynamometers, 
test-house instruments and accessories, 
tests on normally aspirated engines, 
tests on supercharged engines, and test- 
ing with a calibrated propeller or fan. 
An appendix contains tables and graphs 
relating to engine power at different 
altitudes, and calculations of pressure 
and density ratios. 


New Airports and the Aviation In- 
dustry; Ford, Bacon & Davis, Inc., 
New York, 1944; 11 pages. 

This leaflet contains a compilation 
of the factors to be considered in the 
planning of airports for communities, 
and then proceeds with a discussion of 
each of these factors. Sections deal 
with the basis of airport design, pas- 
senger traffic and its growth, cargo 
traffic, the selection of the airport site, 
and the plan of development. 


Aviation’s Sketch Book of Aircraft 
Design Detail; McGraw-Hill Book 
Company, New York, 1944; 112 
pages, $0.50. 

Included in this second and revised 
edition of a sketchbook on aircraft de- 
sign are drawings that give a _ well- 
rounded picture of the constructional 
details of the components of many types 
of aircraft, engines, and = arma- 
ments. 

The binding is in loose-leaf style to per- 
mit the addition of sketches as they ap- 
pear from time to time in the magazine 
Aviation. 


Airplane Design, by Karl D. Wood; 
Purdue University, Lafayette, Ind., 
1943; 421 pages, $4.50. 

The seventh edition of a text on air- 
plane layout and stress analysis calcu- 
lations, in which particular emphasis is 
placed on the economics of design. 
The book shows how airplanes are 
designed and contains in appendix form 
most of the data necessary for a student 
to carry a design project through its 
preliminary stages. 
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FIRST IN THE FIELD FOR POSTWAR PERSONAL AIRCRAFT 


Unitized 
Landing and 
Auxiliary Wheels 
—In Matched Sets! 


KNOWN ROUND THE WORLD FOR QUALITY AND SAFETY 


FIRST—as always—in progressive aircraft 
development, General Tire has modified 
fighter craft equipment to bring you the 
Unitized Tire-Brake-Wheel—designed for 
the Postwar Personal Plane. The General 
Unitized Wheel gives you not only factory- 
assembled tire-brake-wheel units fér instal- 
lation but also balanced, matched wheel sets 
including landing wheels, tail wheel or nose 
wheel . . . engineered as a unit. 


Lighter weight and greater safety and dura- 
bility have been stress-engineered into 
General Unitized Wheels by utilizing the 
finest, strongest materials known to tire and 
wheel science at highest, safe stresses. The 
result is safer, more durable components— 


true to General’s Top-Quality standards 
—engineered into balanced tire-brake-wheel 
sets for popular priced, postwar planes. 


Out of General Tire’s full-time concentra- 
tion on developing and producing vitally 
needed improvements in wartime aircraft 
has come this Unitized Wheel, ready now 
to fit your new plane designs or service 
present planes. Write or wire for General’s 
Unitized Tire-Brake-Wheel specifications 
or engineering assistance. 


DEPT. 8, AVIATION DIVISION 
THE GENERAL TIRE & RUBBER CO., AKRON, OHIO 


GENERAL 


AIRPLANE TIRE /— 
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A Guide to Naval Strategy, by Ber- 
nard Brodie; Princeton University 
Press, Princeton, N.J., 1944; 314 

es, $2.75. 

The third edition of this excellent 
study of naval strategy makes clear the 
great changes that have occurred since 
air power has been brought to bear on 
sea power. The events since the pre- 
vious edition was published have neces- 
sitated such a thorough revision as to 
make it almost a new book. The chapter 
titled “The Air Arm of Sea Power” 
has been completely rewritten. Al- 
though the book is written by a con- 
firmed believer in the ultimate emer- 
gence of sea power from its present in- 
ferior position, the author nevertheless 
gives the airplane credit for exerting a 
profound and as yet unpredictable ef- 
fect on the future of the battleship, 
cruiser, and other naval craft. 

The indispensability, as well as the 
vulnerability, of the aircraft carrier is 
clearly stated. The great change in 
naval strategy that has resulted from 
the advent of the airplane is acknowl- 
edged, but its limitations from a naval 
point of view are emphasized. 

For the layman it is probably the most 
readable book on the nature and func- 
tion of sea-air power that has been 
written. The absence of technical terms 
and the evident desire of the author to in- 
doctrinate his readers with sound naval 
principles make it a book that will 
render a service by its evaluation of the 
present status of the sea-versus-air 
controversy. 


I Went to the Soviet Arctic, by Ruth 
Gruber; The Viking Press, New York, 
1944; 285 pages, $3.50. 

As Siberia may become one of the 
important crossroads of world air trans- 
port, familiarity with air routes and liv- 
ing conditions in this Arctic region will 
by helpful to pilots and passengers alike. 

This book tells the story of a trip 
by air ffom Moscow to Igarka, the new 
city on the Yenisei River that was built 
by the Northern Sea Route Administra- 
tion. The author, a correspondent 
of a New York newspaper, gives the 
observations of a trained writer, and 
her account provides useful information 
about flying conditions to this midway 
point on the route to the Pacific. 

Her impressions of the life and habits 
of the people are the results of special 
privileges she was accorded to study 
living conditions in the Arctic. She 
writes objectively, and _ successfully 
shows the great possibilities of the 
hitherto inaccessible region being 
opened by air routes. 


Combat Correspondent, by Lt. Jim 
Lucas; Reynal & Hitchcock, New 
York, 1944; 210 pages, $2.50. 

A brilliant young newspaper man 
joins the Marine Corps to become a com- 
bat correspondent. He has to undergo 
the same training as any other fighting 
marine, and does his writing after he 
has completed routine duties. 

The marines are unique in having this 
type of soldier. The resulting accounts 
by such correspondents have a more 
intimate and realistic interest than those 
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of the observer who looks on but does 
not participate. This thoroughly en- 
joyable story of South Pacific opera- 
tions gives a close-up view of the life 
of a marine. 


Poland Fights Back, by Xavier 
Pruszynski; Roy Publishers, New 
York, 1944; 191 pages, $2.50. 

This is another story of the fighting 
Poles. Even the tiny navy of Poland 
is credited with extraordinary feats. 
The land army of Polish soldiers fought 
in Syria and in Italy, ‘always with a 
gallantry that brought them praise. 
The record of the pilots in the Polish 
squadrons attached to the Royal Air 
Force is well known, but this book tells 
the story as only a native of Poland could 
relate it. 


My Fighting Congregation, by Chap- 
lain Capt. William C. Taggart and 
Christopher Cross; Doubleday, Doran 
& Company, Inc., Garden City, N.Y., 
1943; 176 pages, $1.57. 

-Approached from a chaplain’s point 
of view, this account to air warfare in 
the South Pacific area emphasizes the 
care of the dying, the wounded, and 
the convalescent. 

The duties of a chaplain are many, 
especially where the needs for assistance 
are urgent. His religious work is car- 
ried on under the most trying condi- 
tions. He looks after the physical as 
well as the moral welfare of the troops. 
He writes to the families to let them 
know how their sons and husbands meet 
their end. The book is the account of 
the life and duties of a chaplain work- 
ing under the most difficult conditions. 


Identification; The Military Service 
Publishing Company, Harrisburg, Pa., 
1943; 323 pages, $2.00. 

The need for a book giving the identi- 
fication of insignia and uniforms of the 
world military, naval, and air forces is 
obvious. This book is also a gazetteer 
of each country and gives translations of 
terms that will prove useful to our 
officers and soldiers as they travel from 
country to country. The insignia and 
uniforms are shown by illustrations so 
that they may be easily recognized when 
seen on members of foreign armed 
forces. 

It will be of great assistance to in- 
telligence officers, to airmen who are 
going on foreign service, and to civilians 
who wish to solve the mysteries of the 
complicated system of identification of 
uniform and insignia. 


Aviation in Miniature, edited by D. 
A. Russell; The Harborough Pub- 
lishing Company, Ltd., London, 1944; 
31 pages, 1s. 

The increase in the interest of youth 
in model making has led to the building 
of larger sizes that are replicas of prac- 
tically every known type of airplane. 

Photographs of these. models look 
exactly like their prototypes. This class 
of model making has apparently been 
more actively sponsored in England 
than in the United States. This pam- 


' phlet initiates the reader into the phases 


of this interesting avocation 
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Slacks and Callouses, by Constance 
Bowman and Clara Marie Allen; 
Longmans, Green & Company, New 
York, 1944; 176 pages, $2.00. 

Two school teachers who decided to 
spend their summer vacation working 
at the Consolidated Vultee aircraft 
factory in San Diego have written their 
experiences with delightful humor. 
They see the work and the workmen 
through tolerant eyes and give an amus- 
ing account of what a woman en- 
counters when she becomes a cog in a 
factory’s machine. 

One of the authors writes and the 
other draws; their combined efforts 
have produced a book that will give 
pleasure to those who are looking in from 
the outside, as well as those who have 
the reversed view. They tell of the 
woes of the personnel routine and then 
of the problems that their inexperience 
in factory work brought to them and 
their fellow workers. 

No one will read the book without 
knowing the many difficulties that have 
to be overcome by women in aircraft 
work. But when the reader has finished 
the book he or she will see that, with a 
sense of humor, many of the hardships 
can be overcome without too great a 
strain on dispositions. 


Saturday Flight, by Ethel Wright 
and Richard Rose; William R. Scott, 
Inc., New York, 1944; 20 pages, $1.00. 

For those who want a gift book about 
aviation for young children, this small 
loose-leaf booklet will give instruction 
and pleasure. The colored drawings 
are informative and simplified. Such 
books should be welcomed as a part of 
the early training of children for life in 
the age of air transport. 


Target Island, by John Brophy; 
Harper & Brothers, New York, 1944; 
184 pages, $2.00. 

The conditions in Malta during the 
period the island was under continuous 
air attack by the Germans and Italians 
are vividly dramatized in this novel. 
A native girl, an English war worker, and 
three R.A.F. pilots become involved in 
romantic attachments, which a priest 
tries to keep within bounds. Two of 
the pilots are killed and the third re- 
covers from a crash to carry the ro- 
mance to a happy conclusion. 

The author weaves a pattern for his 
story that holds the reader’s interest 
and gives an intimate view of the emo- 
tional as well as the religious temper of 
the people on the English ‘immovable 
aircraft carrier” in the Mediterranean. 


Red Randall Over Tokyo, by R° 
Sidney Bowen; Grosset & Dunlap, 
New York, 1944; 208 pages, $0.60. 

Another of Red’s thrilling experiences 
takes him to Japan on a secret mission. 
He and his companions complete a 
flight from Australia to China, where 
they are taken prisoners. They are 
rescued and make a sensational flight 
over Tokyo, which is blazing from at- 
tacks by our bombers. 

It is a book for boys, written to hold 
their interest and cause them to envy 
the daring trio of pilots 
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Journal, by Richard L. 
'Wobin; E. P. Dutton & Company, 


Inc, New York, 1944; 223 pages, 


.00. 
' The correspondent for a New York 
mewspaper kept a diary during the 
» bombing of England and while the in- 
' yasion was in progress. He gives his 
impressions of London and its people 
when they were living under exhausting 
conditions. 

He then follows the troops to France 
and describes the landing and occupa- 
tion. The very discontinuity of the 
style of the book adds to its interest. 


Warhawk Patrol, by Rutherford 
Montgomery; David McKay Com- 
pany, Philadelphia, 1944; 246 pages, 
$2.00. 

Two typical old-time pilots have all 
the thrilling North African experiences 
that can be crowded into the chapters 
of a book. They fly P-40’s and get 
into trouble in camp and tight battle 
situations in the air. They are cap- 
tured, betrayed by a spy, escape, and 
finally became heroes by capturing their 
traitor. 

From beginning to end the story is 
full of the kind of talk and action that 
has a great appeal to the youth of today. 


The Aviation Dictionary for Boys and 
Girls, edited by Leslie E. Neville; 
Whittlesey House, McGraw-Hill Book 
Company, Ine., New York, 1944; 192 
pages, $2.00. 

The need for a special dictionary for 
the young generation is obvious, and 
this book will meet that need. The 
definitions are written in clear and 
understandable language and the il- 
lustrations supplement the text by con- 
veying a simplified visualization of the 
definition. Many of the pictures are 
printed in two colors to accentuate 
the part defined. 

In addition to the definitions, there 
are silhouettes of leading American com- 
bat and transport airplanes, a map 
supplement, and a chronology. The 
latter might be criticized for some of 
its assertions, as well as its omission of 
important early American aeronautical 
events. 


The Forgotten Battlefield, by Kazi- 
mierz Wierzynski; Roy Publishers, 
New York, 1944; 179 pages, $2.50. 

The fall of Poland was one of the 
first tragic events of the war. This 
account of the heroic stand of the Polish 
army includes a chapter on the desperate 
defense made by. the Falcon Squadron 
as the story is related by an unnamed 
lieutenant who participated in the 
fighting. It is an epic of hopeless fight- 
ing against the superior air forces of the 
Germans. 


Weather Predetermined by Solar 
Variation, by C. G. Abbot; The 
Smithsonian Institution, Washington, 
D.C., 1944; 44 pages. 

In this pamphlet the writer of two 
papers titled ‘The Dependence of Ter- 
restrial Temperatures on the Varia- 
tions of the Sun’s Radiation” and “Fur- 
ther Evidence on the Dependence of 
Terrestrial Temperatures on the’ Varia- 
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tions of Solar Radiation” presents new 
and more extensive proofs of the same 
thesis. 


Aircraft Mechanic’s Pocket Book, by 
John T. Henshaw; Sir Isaac Pitman 
& Sons, Ltd., London, 1944; 64 
pages, 2s. 6d. 

A practical pocket manual containing 
instructions and data for ground en- 
gineers, aircraft mechanics, and -in- 
spectors. Information is‘ given about 
the details of air-frame construction, 
workshop processes, and the repair of 
damaged air frames. 


Forestry Terminology, compiled and 
edited by Committee on Forestry Ter- 
minology; Society of American Fores- 
ters, Washington, D.C., 1944; 84 
pages, $2.00. 

A glossary of the technical terms used 
in forestry. It contains terms used in a 
special sense by foresters, as well as terms 
from other sciences and industries, the 
meaning of which a forester should 
know. 


1944 Industrial Management Sym- 
posium; Consolidated Reporting 
Company, New York, 1944; 174 pages. 

Twenty-nine addresses and articles 
by various government and_ business 
executives have been compiled in this 
volume. The articles and addresses 
refer to the various phases of industrial 
management and related subjects. 


A Source List of Selected Labor 
Statistics, compiled by a Committee of 
the Social Science Group; Special 
Libraries Association, New York, 1944; 
37 pages, $1.00. 

This booklet contains a compilation 
of selected publications of government 
departments referring to labor statistics. 
Information has been included about 
prices, unemployment insurance, and the 
activities of the U.S. Employment Serv- 
ice, because of their bearing on the !abor 
market. Tables that are customarily 
published together and bear on the same 
closely related subject have been treated 
as a group rather than separately. An 
effort has been made by the compilers 
to include information currently availa- 
ble, and defense releases have been 
listed wherever possible. The arrange- 
ment is classified under the headings 
of the various Federal agencies, State 
agencies, and nongovernmental 
agencies. The subject and title indexes 
facilitate the use of the book, and a list 
is given of the addresses of the agencies 
and periodicals referred to. 


Aircraft Sheet Metal Blueprint Read- 
ing, by Harry H. Coxen, Gerald E. 
Jackson, and Gilbert D. Masters; 
American Technical Society, Chicago, 
1944; 141 pages. 

A workbook incorporating a special 
method of teaching aviation blueprint 
reading, which the authors have found 
to be sound and speedy. With this 
plan the aim is not to teach how to draw, 
but to teach the student how to under- 
stand a blueprint and to explain to him 
what it shows and how it shows it. This 
method is based on the theory that a 
blueprint or a drawing is a means of 


131 


conveying, from the designer to the 
workman who is to make or assemble the 
object, definite ideas concerning the con- 
struction or assembly of the object 
represented on the blueprint. The book 
explains in nontechnical language how 
this exchange of ideas is accomplished 
by means of lines, notes, abbreviations, 
and symbols. Included are a glossary of 
aviation terms, abbreviations, tables of 
specific information, and a brief review 
of mathematical problems with which 
an aircraft sheet-metal worker must be 
familiar. 


Navigation Wrinkles for Combat 
Motor Boats, by George W. Rappleyea; 
Higgins Industries, Inc., New Orleans, 
1944; 121 pages, $1.00. 

Special techniques for the naviga- 
tion of combat motor boats are given 
in this book. The methods are par- 
ticularly adapted to the operation of 
combat boats of the Army, Navy, and 
Coast Guard. 


The Technique of the Terrain, by 
H. A. Musham; Reinhold Publishing 
Corporation, New York, 1944; 228 


pages, $3.85. 


A text on maps and their uses in field 
operations in war and peace. One chap- 
ter is devoted to aerial photography. 
Among the subjects dealt with in other 
chapters are the geometry of the map, 
the construction of maps, drafting, 
conventional signs, scales, tactical pho- 
tography, maps and logistics, and mili- 


tary geography. 


Weather Codes and Data for Pre- 
Flight Aeronautics Students, prepared 
with the cooperation of the Civil Aero- 
nauties Administration; The Mac- 
millan Company, New York, 1943; 
57 pages, $0.16. 

This pamphlet contains four maps, 
the analyses of these maps, and the 
1942 Weather Code and Code Tables. 
It has ,been prepared to assist in the 
study of meteorology as a part of the 
preflight aeronautics courses in high 
schools and colleges. 


Centrifugal Pumps and Blowers, by 
Austin H. Church; John Wiley «& 
Sons, Inc., New York; 1944; 308 
pages, $4.50. 

A book on centrifugal pumps and 
blowers written to meet the needs of 
young graduate engineers who must deal 
with such equipment. The book covers 
the basic principles of design, construc- 
tion, and application along the con- 
ventional lines of present-day practice. 


Minutes of the Aviation Industry 
Forum on Air Commerce Problems; 
under the auspices of the Aviation Sec- 
tion of the New York Board of Trade; 
New York Board of Trade, New York, 
1944; 33 pages, $1.00. 

This compilation contains a report 
of the proceedings of a conference com- 
prising a luncheon: forum and exhibit 
referring to the problems of packaging 
for air cargo held in New York on June 
23, 1944. Various addresses, as well as 
the discussion that took place, are re- 
produced in full. 


132 AERONAUTICAL 


REYNOLDS ALUMINUM 


Here is one of the handiest calculating 
devices ever developed. 


All the answers INSTANTLY. Everyone 
who works with metals will find this in- 
strument invaluable. 


It does the work for you, saves up to 
90% of the time and effort on weight 
calculation. Just make the settings—then 
read the results. Serves equally well with 
aluminum, steel, brass, copper, mag- 
nesium, and nickel. 


The Reynolds Metals Weight Calcu- 
lator is a convenient, durable, vestpocket- 
sized instrument, measuring only 3"x 
834". With a flip of the finger, weights 
are calculated from cross-sectional di- 
mensions and length as accurately as 
from published tables of theoretical 
weights. It can also be used to determine 


OUR SUPPLY IS LIMITED; 
SO PLEASE FILL IN AND 


MAIL TODAY 
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Metals Weight 
Calculator 


lengths from cross-sectional dimensions 
and weights, 


Scales included are sheet, strip and 
plate; round wire and rod; square, hex- 
agonal, octagonal and rectangular bar; 
tubing; and sheet circles. Range of in- 
strument —from .0006 Ibs. to 3000 Ibs. 
—from an infinitesimal -sized piece of 
metal to a giant bar. 


If you work with metals, you will find 
this Reynolds Metals Weight Calculator 
very helpful. Mailed post-free upon re- 
quest, in a protective wrapping. 


A REAL TIME-SAVER. Engineers report that, 
besides facilitating absolute accuracy, the Rey- 
nolds Metals Weight Calculator saves up to 
90% of the time ordinarily required to consult 
tables and make calculations, 


REYNOLDS METALS COMPANY | 
i Aluminum Division \ 
| 2502 South Third Street | 
Louisville, Kentucky 

Please send me, without charge, a Reynolds Metals | 
Weight Calculator. 
{ Name Title | 
ompany 
| Street = | 
City Zone State | 
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Conversion Factors and Tables, by, 
0. T. Zimmerman and Irvin Lavine, 
Industrial Research Service, Dover, 
N.H., 1944; 262 pages, $2.75. 

This book was prepared as a time- 
saver for engineers and scientific and 
technical workers. It is designed to 
provide in one convenient volume an 
accurate source of fundamental physi- 
cal relationships, as well .as_ several 
thousand useful constants for the con- 
yersion of units. Included in the vol- 
ume are abbreviations, definitions, fun- 
damental values, prefixes, conversion 
factors, and 14 conversion tables. 


The Raft Book, by Harold Gatty; 
George Grady Press, New York, 1944; 
63 pages, $2.00. 

A waterproof edition of this book of 
instructions for emergency navigation 
has been prepared for inclusion in the 
equipment of life rafts. The text and 
illustrations are contained in a staple- 
bound waterproof paper booklet, and 
the world chart and navigation tables 
are printed on opposite sides of a large 
sheet that is folded into the most com- 
pact form and packed in a waterproof 
envelope. A measuring tape for use 
with the chart is also packed in the 
envelope. The book in its original form 
was reviewed in the September, 1948, 
issue of the AERONAUTICAL ENGINEER- 
ING REVIEW. 


Atmosphaerische Turbulenz (Atmos- 
pheric Turbulence), by Heinz Lettau; 
Akademische Verlagsgesellschaft M.- 
B.H., Leipzig, 1939; published and 
distributed in the public interest by 
authority of the Alien Property Cus- 
todian by Edwards Brothers, Inc., 
Ann Arbor, Mich., 1944; 283 pages, 
$5.75. 

The author bases this book on a dy- 
namic theory referring to the division 
of the vector of the air flow into inter- 
mediate and supplementary motions. 
Turbulence is understood to be attribut- 
able to the existence and the effect of 
the supplementary motions. This in- 
cludes the effect of the exchange of air 
masses. A large part of the book is 
devoted to considerations of hydro- 
dynamie boundary layers, because all 
meteorologic observations the 
ground are made in turbulent atmos- 
pheric boundary layers. The relations 
between problems of atmospheric tur- 
bulence and those of general meteor- 
ology are discussed, with special con- 
sideration of dynamic relations. For 
didactic reasons the treatment of lami- 
nar flow has been placed ahead of that 
of the more complicated turbulent flow. 
The author believes that if the kinetic 
mechanism of the molecular viscosity 
in a gas is clearly understood it will be 
easier for the reader to comprehend the 
nature of the coefficient of turbulent 
exchange. 


Vier Abhandlungen zur Hydrody- 
namik und Aerodynamik (Four Trea- 
tises on Hydrodynamics and Aero- 
dynamics), by L. Prandtl and A. Betz; 
Selbstverlag des Kaiser Wilhelm—In- 
stituts fuer Stroemungsforschung, 
Goettingen, 1927; photo-lithoprint re- 
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production by Edwards Brothers, Inc., 
Ann Arbor, Mich., 1943; 100 pages. 
Because the publications in which 
these four technical discussions of cer- 
tain fundamental theories of hydro- 
dynamics and aerodynamies originally 
appeared have been out of print for 
several years, the authors arranged to 
assemble them in book form. The book 
has been reproduced in America in order 
to make the treatises available to many 
specialists in this country. The con- 
tents are as follows: Ueber Fluessig- 
keitsbewegung bei sehr kleiner Reibung 
(Fluid Motion at Very Slight Friction) 
by L. Prandtl; Tragfluegeltheorie, I. 
Mitteilung (Wing Theory, Part I) by L. 
Prandtl; Tragfluegeltheorie, II. Mit- 
teilung (Wing Theory, Part II) by L. 
Prandtl; Schraubenpropeller mit ger- 
ingstem Energieverlust (Propeller with 
Smallest Loss of Energy) by A. Betz. 


Kurzgefasstes Handbuch aller Le- 
gierungen (Concise Handbook of All 
Alloys), by Ernst Jaenecke; Otto 
Spamer Verlag, Leipzig, 1937; pub- 
lished and distributed in the public 
interest by authority of the Alien 
Property Custodian by Edwards Broth- 
ers, Ine., Ann Arbor, Mich., 1943; 
493 pages, $13.15. 

This book presents a systematic ar- 
rangement of binary and, especially, of 
ternary alloys. This arrangement 
makes it possible to add results of new 
researches, so that analogous material 
is placed side by side, an accomplish- 
ment not reached by other classifica- 
tions, such as those according to metals 
or to the alphabet. The author deals 
with the subject of alloys as briefly as 
possible without neglecting important 
facts. For this reason solidification 
diagrams for all systems are included, 
from which the experienced metallur- 
gist, without much effort, may solve 
his materials problem by observing the 
characteristics of the alloy in question. 

The six principal sections of the book 
are as follows: binary alloys; ternary 
alloys; ternary iron alloys; quater- 
nary alloys; and alloys of five or more 
metals. 


Elektrische Messgeraete und Mess- 
einrichtungen (Electric Measuring In- 
struments and Measuring Equipment), 
by Albert Palm; Springer-Verlag, 
Berlin, 1942; published and distrib- 
uted in the publie interest by author- 
ity of the Alien Property Custodian by 
Edwards Brothers, Ine., Ann Arbor, 
Mich., 1944; 251 pages, $5.50. 

This is a textbook requiring a knowl- 
edge on the part of the reader of the 
principles of electrotechnics. Its pur- 
pose is to present to engineers and tech- 
nicians the characteristics of electric 
measuring instruments and measuring 
equipment, and the work to which they 
can be applied. Wiring diagrams, es- 
pecially those for measuring equipment, 
are shown in simplified form. 


Handbuch der Wekstoffpruefung 
(Handbook of Material Testing), by 
Erich Siebel; Verlag von Julius 
Springer, Berlin; published and dis- 
tributed in the public interest by 
authority of the Alien Property Cus- 
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todian by Edwards Brothers, Inc., 
Ann Arbor, Mich., 1943, 1944; Vol. 
I: Testing and Measuring Equipment, 
658 pages, 1940, $23; Vol. Il: Me- 
tallic Material Testing, 744 pages, 
1939, $24; Vol. III: Non-Metallic 
Building-Material Testing, 800 pages, 
1941, $24.10. 

The main purpose of this work is to 
give information concerning all ques- 
tions of material testing. Research 
work is referred to only if it has any 
bearing on the development of the 
equipment and testing methods. The 
methods and equipment used are fully 
described. The contents of Vol. I are 
as follows: Testing machine for static 
load: Investigation of testing machines 
for static load, and checking instru- 
ments; Testing machines and equip- 
ment for impact stresses; Testing ma- 
chines for vibration stresses; Special 
equipment; Methods and equipment 
for expansion measurement; Applica- 
tion of photo-elasticity; Methods and 
equipment for stress measurement by 
means of X-rays; Material testing 
by means of X-rays and gamma rays. 

Vol. II contains the following: Static 
strength test; Impact strength test; 
Vibration strength test; Strength at 
high and low temperatures; Hardness 
test; Technological tests; Various other 
tests; Physical Tests; Metallographic 
test; Principles of the chemical analy- 
sis of metals and their alloys; Spec- 
trum analysis; Theoretical strength 
investigation. 

Vol. III is devoted to tests of the 
following. materials: building timber; 
natural building stones; baked mate- 
rials; cement, cement mortar, and con- 
crete; trass, brick dust, and gran- 
ulated blast furnace slag; blast furnace 
slag to be used as building material; 
plaster and plaster mortar; magnesia 
mortar; glass; paints; paper and paste- 
board as building materials; glues; tar 
and asphalt. 


Grundlagen der Metallkunde(Princi- 
ples of Metallurgy), by Georg Masing; 
Verlag von Julius Springer, Berlin, 
1940; published and distributed in 
the public interest by authority of the 
Alien Property Custodian by Edwards 
Brothers, Inc., Ann Arbor, Mich., 1944; 
127 pages, $3.25. 

Intended for beginners as well as for 
those who are interested in elementary 
metallurgy, this book differs from other 
textbooks on this subject in that it is 
intentionally limited to the most funda- 
mental facts. The author aims to 
present them in the clearest possible 
manner without going into lengthy de- 
tails. However, technical problems are 
mentioned frequently where necessary 
to give an understanding of the subject. 

The first chapter gives a general 
survey of metallurgy, and the next 
three sections refer to different aspects 
of the theory of the structure of alloys. 
Examples of phenomena in the solid 
state are discussed in another chapter, 
followed by information about plastic 
deformation, inherent stresses, recrys- 
tallization, and the chemical reaction 
of metals against nonmetallic corrosives. 

(Continued on page 191) 
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Dependable 22 duty auuted 
Simmonds Push-Pull Controls 


STATIC STRENGTH: In this test Simmonds 
push-pull control successfully withstands tensile 
and compressive forces of 400 Ibs. Credit sim- 
plification of design, improved linkage. 


PRECISION CONTROL: Motion between ten- 
sion and compression is negligible. Before 
endurance test: average—.046”; after—.082”, 
Si ds are precision-built controls, 


INQUIRIES concerning War Contracts or Post-War problems involving 
push-pull control equipment are invited. Our service engineers will furnish 
you gladly with analyses and recommendations. Telephone or write to 


your nearest Simmonds office. 


FIRST TO CARRY THE YELLOW DOT 


of Army Air Force Winterization acceptance for opera- 
tion in extreme temperatures is the Simmonds-Corsey 
Push-Pull Control. Comprehensive tests with temperatures 
as low as minus 72°F. and as high as 160°F. prove 
efficient operation under wide variety of conditions. 


ENDURANCE: Cycled 30,000 times under 
stress, as illustrated, Simmonds controls are 
not affected in any way, and can be expected 
fo outlast the life of unit served. 


DEFORMATION: AAF specifications call for 
loads ranging from 10 to 50 Ibs. Allowable 
average deformation is .140”. Simmonds con- 
trols average only .083”. 


SIMMONDS EQUIPMENT FLIES WITH EVERY TYPE OF ALLIED AIRCRAFT 


Automatic Engine Controls — Push-Pull Controls — Spark Plugs 
Hydraulic Accumulators — Hydraulic Fuses — Chronometric Radiosondes 
Self-Aligning Rod-End Bearings — Fasteners and Clips of Specialized Design 


Branch Offices: Dayton * Washington ¢ 


Hollywood © Mentreal 


30 Rockefeller Plaza, 


Manufacturing Plants: New York 


EFFICIENCY: input-output ratio of control is 
measured at various temperatures in insulated 
chamber. Result: average efficiencies are twice 
the AAF requirements. 


CORROSION: Simmonds controls meet AAF 
specifications for corrosion resistance with 
standard cadmium plated or anodized sur- 
faces. Tube ends are rubber sealed. 


New York 20, New York 


Vermont California 
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Aerial Photographs of the War 


Focusing on Victory. The story of 
aerial photography at war is given in a 
book containing reproductions of photo- 
graphs of actual scenes in various war 
theaters. Most of the pictures are 
aerial photographs showing the bomb- 
ing of targets on land and at sea and the 
effects of bombing of enemy territory. 
Attacks on Germany, Italy, and Jap- 
anese-lield territory are portrayed. In 
addition to the aerial photographs, the 
numerous pictures include scenes of 
ground actions and landing opera- 
tions. 

Aerial maps are reproduced and their 
making is explained. The concluding 
pages of the book contain examples of 
aerial photography in peacetime and 
examples of the apparatus used in this 
work. Fairchild Camera and Instrument 
Corporation. 


25 Years of Engine Development 


The Engineers—The Planners. Tell- 
ing of the aircraft-engine developments 
that they helped to accomplish, the 
author reviews the corporate work of 
Wright Aeronautical engineers during 
the past 25 years. The successful re- 
sults achieved by the application of 
their collective experience and skill to 
the following problems are discussed: 
radial-engine development, altitude per- 
formance, good cooling, adequate strue- 
tural strength, reduction of vibration, 
use of steel crankeases, and use of forged 
heads. 

The major accomplishments — of 
Wright Aeronautical engineers are re- 
ported to include an advance in engine 
ratings from 150 to over 2,200 hp., a 
reduction in weight from 3 to 0.97 Ibs. 
per hp., a stretch from 100 to over 1,000 
hours between engine overhauls, a gain 
from a stipulated power at a few thou- 
sand feet to cruising power above 40,000 
ft., and other advances. Trade Winds, 
October 9, 1944. 


Air-Line Expansion 


The Airline and Your Community. 
This 78-page booklet describes pat- 
tern of domestic air-line development 
intended to provide communities on, or 
adjacent to, present routes with the 
economic benefits of transcontinental 
air-line service. It is stated that the 
proposed pattern of expansion would 
render the highest possible standard of 
transcontinental service. The major 
portion of the booklet is devoted to a 
detailed discussion of service for states 
and communities. Transcontinental & 
Western Air, Inc. 


ouse Organs 


and Catalogues 


Catalogue of Aircraft Products 


Goodyear Aviation Products, Volume 2, 
contains information and data about 
fuel and oil cells, hose, packing and 
seals, engine products, and other ac- 
cessories. Products developed and pro- 
duced for specific applications, together 
with those built to standard specifica- 
tions that can be readily adapted to dif- 
ferent airplane designs, are described 
and illustrated. The booklet contains 
75 pages. The Goodyear Tire and Rubber 
Company, Inc. 


Industrial Research 


Research in Action is a booklet de- 
scribing the activities of an institute 
founded to conduct research for indus- 
try-on a nonprofit basis. It is noted 
that operations were started in 1929 
and the staff, originally 30, now num- 
bers 600. 

The booklet contains a_nontech- 
nical account of the major activi- 
ties, statistics, names of sponsors, and 
illustrations of the staff, plant, and 
equipment. Battelle Memorial Institute, 
Columbus, Ohio. 


Data on Clamps and Fittings 


Punch-Lok Streamlined Clamps and 
Fittings is the title of a catalogue that 
contains technical data on such devices. 
The operation of the locking tool for 
applying the clamps is described. 
Tables give the specifications of open-end 
clamps, clamps for welding cable and 
other electrical uses, and fittings for 
grooved hose. Punch-Lok Company, 
Chicago. 


Cowl Fasteners 

An 8-page booklet presents the struc- 
tural features specifications of 
quick-acting fasteners for such purposes 
as holding cowling and access panels se- 
curely in place. An exploded view of 
the fastener shows the stud assembly, 
grommet, removable panel, permanent 
structure, and receptacle. Camloc Fas- 
tener Corporation, New York. 


Cable Swagers 
Catalog Section CS supplies informa- 
tion and data about cable swagers. 
The procedure for setting up and oper- 
ating these machines is outlined, and 


In contrast to Wright Aeronautical Corporation’s current observance of its 25th 
Anniversary and a quarter-century of progress in aviation engine building, this photo, 
taken in 1941 at the dedication of the company’s new Cincinnati, Ohio, plant, shows 
(left) Orville Wright, first man to fly a powered heavier-than-air machine, and G. W. 
Vaughan, President of Wright, inspecting a 1,700-hp. Wright Cyclone warplane engine 
dwarfed today by mighty giants of the 2,200-hp. type powering the Boeing B-29 Super- 


fortress. Both men were highly instrumental in the formation, achievement, and 
success of the Wright company. . 
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the steps necessary to convert a regular 
eable swager into an automatic die- 
opening and feeding machine are de- 
scribed. The capacities of cable-swag- 
ing machines are listed. Standard 
Machinery Company, Providence, R.I. 


Carbide-Tipped Tools 


Metro Standard Carbide Tools is a 6- 
page illustrated bulletin describing a 
line of carbide-tipped tools for turning, 
facing, and boring operations on all 
types of steel, cast iron, bronze, alumi- 
num, and nonmetallic materials. The 
specifications of the tools are listed. 
Metro Tool & Gage Company, Chicago. 


Progress in Engine-Manufacturing 
rocedures 


The Workers and their Tools. The 
evolution in methods of manufacturing 
Wright Aeronautical engines is traced 
from the years following the first World 
War until the present time. Machining, 
foundry, and assembly procedures used 
by the company in its early years are 
compared with those currently em- 
ployed. Trade Winds, October 9, 1944. 


Thermocouple Data Book 


Wheelco Thermocouple Data Book and 
Catalog is a new edition, designated as 
Bulletin S2-5, contains 40 pages. The 
catalogue describes the products and 
offers recommendations for thermo- 
couple users. It gives data helpful in 
selection of thermocouples, lead wire, 
protecting tubes, heads, and insulators. 
Also included are millivolt tables on the 
various types of thermocouples, tempera- 
ture-conversion tables, tables on wire 
resistance and pipe and wire sizes, and a 
fractional-decimal equivalent chart. 
Wheelco Instruments Company, Chicago. 


Testing Machines 


Riehle Testing Machines. Hydraulic 
precision testing machines and instru- 
ments are described in an 8-page folder. 
Information is given about machines 
for testing impact, tension, compression, 
and hardness. American Machine and 
Metals, Inc., East Moline, 


Propeller Maintenance 


Wood Propellers. This booklet offers 
suggestions for the care and mainte- 
nance of wood propellers. Operating 
precautions are given, and a section on 
inspection tells how to determine when 
the propeller needs attention. Notes on 
propeller installation are provided and 
common propeller terms are defined. 
U.S. Propellers, Inc., Glendora, Calif. 


Carbide Tooling 


Carbide . . . The Industrial ‘“‘Cut-up.”’ 
Some notes are given on the advantages 
of using carbide-tipped tools for ma- 
chining operations. A comparison is 
made between two gear-machining oper- 
ations—one employing a carbide tool; 
the other, a high-speed steel cutter. 
The surface feet per minute for each 
operation, the overall machining time 
per piece, the regrinding frequency, 


, 
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and the surface finish of the machined 
part are contrasted, to the advantage 
of the carbide tool. The Bellringer, 
October, 1944. 


Airport Planning 


Take-Off Now with Your Aviation 
Plans is the title of a booklet on airport 
planning. Nine benefits that a com- 
munity can derive from an adequate 
airport are listed, as well as 23 factors 
that must be considered in planning an 
airport. The Baker Engineers, Roches- 
ter, Pa. 


Electronics in Industry 


Industrial Electronics is the title of a 
96-page publication describing some of 
the many existing applications of elec- 
tronic equipment. More than 150 indi- 
vidual uses of electronics are described. 
Some of the subjects discussed include 
resistance welding control; electronic 
heating; temperature control; inspect- 
ing, testing, and counting; measure- 
ment; positioning control; electronic 
timing, and X-rays in industry. General 
Electric Company. 


Piston-Ring Lapper 


Machine Seats Rings. A short article 
describes the piston-ring lapper de- 
vised by maintenance personnel of 
Mid-Continent Airlines. Replacing a 
manual operation, this device is used 
for seating piston, rings. It is re- 
ported to result in a saving of three man- 
hours during every engine overhaul. 
The lapper works as follows: Rings 
are placed in the piston grooves, a mild 
abrasive compound is applied, and the 
piston is then fitted into the cylinder. 
When the machine is in motion, the 
piston makes a straight upward stroke 
and spiraling downward stroke, grad- 
ually removing all toolmarks from the 
rings and providing a perfect “fit” to 
insure the proper “‘seal’’ when the cylin- 
der is first placed in operation as a part 
of the engine. Mid-Continent Airlines 
Wing Tips, October, 1944. 


Data on Ethyl! Cellulose 


Hercules Ethyl Cellulose. A 48-page 
booklet describes types and grades of 
ethyl cellulose, discusses their proper- 
ties, and contains a blending chart. 
Information is also given about ethyl 
cellulose formulations and specific ap- 
plications of the material as a base in 
various industries. 

A second booklet, of 24 pages, is de- 
voted to ethyl cellulose formulations 
with resin plasticizers and has been pre- 
pared for those interested in making 
practical use of ethyl cellulose. The 
data are based on an examination of 42 
commercial types of resins. Both books 
contain numerous tables and charts 
giving technical information. Hercules 
Powder Company, Inc., Wilmington, 
Del. 


Aerial Surveying Methods 


The Higgins Patented Aerial Survey 
Camera and Method describes 16 differ- 
ent ways in which the camera and 
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method can be helpful to engineers. 
It is explained that this aerial photo- 
graphic method was developed and per- 
fected to provide an economical means 
of obtaining engineering data and opera- 
tional charts to make transportation 
feasible in remote sections of the world. 
Higgins Industries, Inc., New Orleans. 


Relays and Solenoids 


Relays by Guardian. A 4-page il- 
lustrated bulletin gives the details and 
operating characteristics of eight relays 
and eight solenoids. Relay charts show 
standard voltages, maximum contact 
capacity, coil resistance, and operating 
current. Solenoid charts give resistance 
and operating current at standard volt- 
ages and show the stroke and lifting 
capacity of small solenoids. Guardian 
Electric Manufacturing Company, Chi- 
cago. 


Labor Relations 


We Led With Our Chin is the title of 
a booklet containing an analysis of an 
employee survey conducted in the 
plants of a manufacturer. A second 
booklet, titled Humanizing Labor Rela- 
tions, contains a summary of the conclu- 
sions reached from the analysis. Thomp- 
son Products, Inc., and Thompson Atr- 
craft Products Company, Cleveland. 


Wire Grommet V-Belts 


A 4-page folder on wire grommet V- 
belts explains and illustrates the con- 
struction of the belt and describes vari- 
ous types of belts for power-transmission 
applications. The B. F. Goodrich Com- 
pany. 


Radio Masts and Towers 


Harco Masts—Towers. A catalogue 
describes a line of steel masts and 
towers for radio communication, airport 
lighting, and radar. It contains speci- 
fications, constructional details, and 
illustrations of the various types of 
masts and towers, including those hav- 
ing unusual features of design. Harco 
Steel Construction Company, Inc., Eliza- 
beth, N. J. 


Book of Cartoons 


Willie Wingflap cartoons by Dennis 
McCarthy, which originated in Sky- 
writer, the employee newspaper of the 
California division of North American 
Aviation, Inc., have been assembled in a 
ring-bound book. The pictures show 
the amusing little character in all sorts 
of humorous antics in and around an 
aircraft plant. In addition to providing 
diversion for employees, the cartoons 
have been used for the promotion of 
the sale of War Bonds and in the Red 
Cross and War Chest campaigns. The 
book is reported to contain a complete 
record of the Wingflap cartoons up to 
the date of publication. North American 
Aviation, Inc. 


Air-Power History 


History’s Lesson to Air Power. P. W. 
Litchfield. The evolution of transpor- 
tation is traced, showing that advances 
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in world leadership have been made by 
those nations that first made the best 
use of transport routes. The function 
of air transport is emphasized, and it 
is stated that America must emerge 
from the present war as the dominant 
air power of the world and must main- 
tain that dominance. The important 
contribution of air transport to peace- 
time commerce also is emphasized. 
Goodyear Tire & Rubber Company, Inc. 


Welding-Control Equipment 


Seam-Welder Controls for Resistance- 
Welding Machines gives information 
about apparatus and methods used in 
seam-welding processes with particular 
reference to the control equipment. 
The advantages of electronic seam- 
welder controls are outlined, together 
with the features of this manufacturer’s 
electronic controls for seam welding. 
The text matter is supplemented by 
oscillograms, tables, and photographs. 
General Electric Company. 


Miniature Precision Bearings 


Bulletin No. 44 describes a group of 
miniature ball bearings for industrial, 
commercial, and special uses. It con- 
tains specifications for radial-type and 
pivot-type ball bearings, with data 
concerning the materials, load ratings, 
tolerances, and the speeds, hardness, 
and other properties of the bearings. 
Information is given also about the ap- 
plications for which these miniature 


QUIKCET for . . 
Faster Production 
—Tighter Holding 


Can be set in 4 seconds and released 
instantly. Ratchet set with side 
screw powerful fulcrum leverage 
tightening. l-hand operation with 
absolutely non-creeping grip even on 
irregular surfaces. Setting the pace in 
war production every where. 


Ask also about our complete line of 
Alloy-Steel Clamps with eren 
greater than forged clamp capacities, 
but cost less. Opening sizes up to 18” 
and proof test capacities up to 19,000 
lbs. 


Send for new 32-page Catalog 


GRAND SPECIALTIES COMPANY 


3106 West Grand Avenue 
CHICAGO 22, ILL. 
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bearings are designé Miniature Pre- 
cision Bearings, Keene, N.H 


Instrument-Catalogue Sections 


New sections have been issued for 
various loose-leaf catalogues relating to 
Pioneer instruments as follows: 43-1 
Overhaul Manual for electric tachometer 
indicators; 44-21 A Installation and Line 
Maintenance Bulletin for the autosyn- 
tachometer transmitter; 45-31 Service 
Bulletin for the installation of new 
glands in demand oxygen regulators. 

The following manuals referring to 
tools and fixtures also are now in ef- 
fect: 46-2, for servicing magnesyn re- 
mote-reading compasses; 46-2A, for 
servicing air-speed indicators; 46-14D, 
for servicing altimeters; and 46-16C, 
for servicing 400-cycle inverters. Eclipse- 
Pioneer Division of Bendix Aviation 
Corporation. 


Cutting Tools Bulletin 


Clark Adjustable Cutters, Catalogue 
No. 44 contains specifications and de- 
tailed descriptions of the entire group of 
Clark adjustable cutting tools. The 
principles of adjustability are explained 
and the numerous types of tool holders 
are shown. Tables give detailed speci- 
fications and data for the application of 
the tools in industrial operations. A 
pictorial index is provided by which de- 
scriptions of the different types of tools 
can be readily found in the catalogue. 
Robert H. Clark Company, Beverly Hills, 
Calif. 


Wing-Lift Method 


Lifting 20 Tons of Wings. A produc- 
tion technique employed by Bell Air- 
craft Corporation for lifting entire 
wing sections for the B-29 is described. 
The maximum load for which the wing- 
lifting cranes are designed is 10 tons, 
which is equal to about half the weight 
of the entire wing sectior. Therefore, 
it had been necessary to lift half a wing 
section at a time and move it to the next 
station, requiring two trips to move an 
entire wing section. By the new method 
the weight of the entire wing section is 
applied on each of two separate trusses 
in the same aisle. This eliminates the 
possibility of imposing twice the crane 
load on the same side of the centerline 
on a single truss at the same time and 
enables the entire ng section to be 
moved in one operation instead of the 
two formerly requiré The Bellringer, 
October, 1944. 


Milled Sponge Rubber 


A catalogue section has been issued 
on milled sponge rubber for sealing, 
cushioning, and absorbing vibration. 
The section describes sponge made from 
either synthetic or reclaimed rubber and 
lists sizes, weights, and other pertinent 
data in tables. The B. F. Goodrich Com- 
pany. 


Making Aircraft Tubing 


Plant Makes Alloy Tubes for Airplanes 
and Other Vital War Products. This 
article describes the equipment and 
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methods used in the production of seam- 
less alloy-steel tubing for various air- 
craft parts, as well as other uses, in a 
plant of the National Tube Company, a 
subsidiary of United States Steel Corp- 
oration. It tells how existing plant 
equipment was adapted for the produc- 
tion of these specialized products, em- 
phasizing the speed with which the 
equipment was put into operation when 
the demand became urgent. It is noted 
that approximately 36 per cent of the 
plant’s output is used for aircraft and 
another 36 per cent for Army Ordnance 
items. The two main processes by 
which the hot-finished products and 
cold-finished products are made are de- 
scribed from the delivery of the steel bil- 
lets to the shipment of the finished prod- 
ducts. Sketches show the method of 
rolling seamless tubing and the cold- 
drawing process. Photographs show 
some of the machinery in operation. 
U.S. Steel News, October, 1944. 


List of Technical Memorandums 


Subject Index of the National Advisory 
Committee for Aeronautics is a compila- 
tion of the N.A.C.A. Technical Memo- 
randums Nos. 1 to 1,062, inclusive. The 
subjects are classified alphabetically, 
and under each classification memoran- 
dums are listed alphabetically according 
to the name of the writer, followed by 
the title, memorandum number, and 
date of publication. The current edi- 
tion was revised to July, 1944. Chrysler 
Engineering Library, Chrysler Corpora- 
tron. 


Aiir-Transport Statistics 


Little Known Facts About the Sched- 
uled Air Transport Industry, of which 
the sixth edition was published in Sep- 
tember, 1944, contains some informa- 
tion that had been withheld for military 
reasons for the first two years of the 
war. It also gives the facts and 
figures concerning the operations of the 
air-transport industry with graphs and 
charts. Air Transport Association of 
America. 


Making Ammunition Chutes 


Chuting for the A.A.F. The design 
and production of ammunition chutes 
for aircraft machine guns, as carried out 
by the Lewis-Larson Company of Los 
Angeles and others, are described. The 
requirements for making these flexible 
ammunition chutes, which carry shells to 
the machine guns, are outlined briefly, as 
well as the manner in which the design 
problems were solved. The production 
processes are explained and installations 
of the finished chutes in military aircraft 
are described. Steel Horizons, Vol. 6 
No. 


Postwar Air Routes 

Postwar World Airways are indicated 
on a world map. Solid lines on the map 
show the logical trunk and feeder routes 
connecting the centers of world trac 
these being routes that have been, o1 
are being, flown by civilian or military 
transport planes. By means of dotted 
lines certain prospective trans-polat 
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\ AT'S THE PROBLEM? 700 mile speeds? triumph in these laboratories reflects itself in the 


70° below sero cold? 50,000 foot altitudes? skies, our nation will trade and travel by air with ever- 
; increasing safety, comfort and speed. 

\ huge wind tunnel to test large models at speeds , 
exceeding 700 mph! A high altitude chamber that 


duplicates the pressure and paralyzing cold of the 


Look to the sky, America! Curtiss-Wright Corpora- 
tion. Airplane Division, Buffalo. New York. 


stratosphere! A torture chamber where hvdraulie ten- 
sion jacks twist, wrack and punish an airplane more Another Contribution of 


severely than flying conditions ever could! 


With these and many other instruments of aeronau- 
lical science “worth a king’s ransom?” Curtiss-Wright’s 
development and experimental engineers are mutu- 
ally working toward mastery of the elements. As each 


Member Aircraft War 
Production Council Rast Coast, Ine. 
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AERONAUTICAL ENGINEERING 


LOOK to the FUTURE 
with CLEAR VISION 


W. LOOK AHEAD to a nation of fliers. 
Our youth will serve, as they always have, 


to keep America in the forefront of world 


aviation. Son will teach Dad. 


With this growth, Safety will be a vital require- 
ment. To see the runways, to be sure of the take- 
off and the landing, to enjoy clear vision while 
cruising, Marquette Windshield Wipers will 
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help greatly toward safe flying and provide 
comfort to the pilot during inclement weather. 
Many different models of Marquette Wipers are 


used on the aircraft of our Airlines, our Army 
Air Forces, and our Navy Air Forces. 


Marquette wipers for future aircraft, including 
the planes of the private flyer, will be based 


on this experience. 


for EXCELLENCE 


METAL PRODUCTS CO. 


CLEVELAND 10,O0HIO 


off: HYDRAULIC AND ELECTRIC WINDSHIELD WIPERS FOR AIRCRAFT 


HYDRAULIC GOVERNORS FOR DIESEL ENGINES * ROLLER BEARING TEXTILE SPINDLES - 
PRECISION PARTS AND ASSEMBLIES 


COMPRESSORS 


FUEL OIL PUMPS 
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FASTENINGS PLANNED NOW 
MAY MAKE POSSIBLE THAT 
FAST ASSEMBLY JOB 


“Cold-forging’” — proof #26...more each month 


Early clarification of your plans for fastenings can well be the 3 Standard Fastenings 
difference between a fast and precise assembly job and one for Production Efficiency 


involving costly delays. Avoid headaches by planning early— 
in the products design stage—the fastenings required to meet 
your specific needs. Your choice—standard or special design 
—is vital not only to fast assembly, but to “making” your 
product. No product can be better than its fastenings. 


Phillips Recessed Head 

Screws—The modern, ef- 
fective, time-saving fastening 
device proven in tens of thou- 
sands of assemblylines. Other 
standard head styles are also 
available. 


One of our jobs at Scovill, as fastenings specialists, is to 
help you select the best modern fastening for your specific 
need—a featured standard fastening or a part requiring our 
ingenuity in special design. And our skill, illustrated in the 
specially designed cold-forged item above, makes possible 
delivery at a subtantial saving in money—materials—motions. 


Self-Tapping Machine 

Screws—Eliminate sep- 
arate tapping operations for 
fastenings to castings, heavy 
gauge sheet metal, and plas- 
tics. Also available with 
Phillips Recessed Head. 


Washer-Screw Assem- 
blies — When use of lock 
washers is indicated, the time- 
saving of pre-assemblies is 
obvious. Also available in 
standard slotted head styles. 


Avail yourself now of Scovill ingenuity in standard or 
special design and cold-forging. Profit by calling a Scovill 
Fastenings Expert to assist you in your selection. Call today. 


SCOVILL MANUFACTURING COMPANY 
WATERVILLE DIVISION 


PRODUCTS 


WATERVILLE 48, CONN. TEL. WATERBURY 3-315! 


NEW YORK, Chrysler Building + DETROIT, 714 Fisher Building - CHICAGO, 135 South LaSalle Street . PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg. - LOS ANGELES, 2627 S. Soto St. . SAN FRANCISCO, 434 Brannan St. 
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FOR TWIN-ENGINED AIRCRAFT, a new weight-saving, space-saving 


three-in-one instrument is available in the Kollsman Combination Dual Tachometer and Synchroscope. 


Indication of the speed of both engines is given on the dial of one instrument. Quick synchronism is obtained 


by simply matching pointers and then adjusting the throttle until the synchroscope dial is motionless. 


KOLLSMAN AIRCRAFT INSTRUMENTS 


PRODUCT OF 


SQUARE J) COMPANY 


ELMHURST, NEW YORK . GLENDALE, CALIFORNIA 
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HOUSE ORGANS 


routes are indicated from Chita, in Si- 
beria, to Chicago, and from Moscow 
to Fairbanks. Newsweek Magazine, 
New York. 


Booklet on Shear Resisting Rivets 


A 12-page illustrated manual de- 
scribes the features and advantages of 
Hi-Shear rivets, a development of North 
American Aviation, Inc. The applica- 
tion of these shear-resisting rivets by 
the gun method and the squeezer 
method is described. Information is 
given regarding the inspection of the 
rivets after they are applied. Pheoll 
Manufacturing Company, Chicago. 


Production and Maintenance Sugges- 
tions 


McDonnell Bulletin, September 22, 
1944. (1) By means of a shearing die to 
cut the-bevel at the end of long angles 
or stringers, both a shearing and a sort- 
ing and handling operation are elimi- 
nated; (2) a block for the lining-up 
of the tip bow eliminates guesswork, 
reduces scrap, and saves time in per- 
forming the operation; (3) the use of a 
single toggle clamp for a subassembly 
operation on a beam results in a saving 
of time. 


North Ameri-Kansan, September 29, 
1944. A rivet-spacing tool for the Ereo 
riveting machine enables the machine 
operator to space properly, locate, and 
install the rivets without pilot-holes or 
spotlight. 


North American Aviation Take-Off, 
September 29, 1944. An improvement 
on the holding jig used in the assembly 
of air scoops reduces the amount of hand 
fitting. 


Ryan Flying Reporter, September 22, 
1944. (1) Set of dies eliminates ‘‘oil- 
can effect”? on small skin surfaces or 
ribs; (2) a jig for holding templates 
provides easy access to them while they 
are being filed; (3) a spring catch for 
holding part of a welding jig eliminates 
need for extra operator to insert hold- 
ing pin; (4) adjustable table-type 
fixture for feeding material to the nib- 
bler eliminates the use of pliers to hold 
metal parts; (5) a hand-rivet squeezer 
for riveting or dimpling structures that 
are either inaccessible or too thin for 
ordinary riveting methods; (6) a special 
doping jig makes it possible for both 
sides of an elevator to be doped by re- 
volving the elevator in the holder; (7) 
new type Tannewitz band saw brake 
shoe is made of two parts held together 
by springs and is not subject to constant 
breakage; (8) a special attachment for 
a lever-controlled valve closes both gas 
lines simultaneously through the func- 
tion of a single plate which is self-ad- 
justing and overcomes leaking diffi- 
culties; (9) by welding the holder to 
the jig and then bolting the surface 
table to the holder, warping and sub- 
sequent grind of the surface table are 
eliminated; (10) special spring-type 
holding clamps for a spar table; (11) a 
process wherein a one-inch layer of rub- 
ber is vulcanized on both sides of the 


rubber hydropress pad after the pad has 
been badly worn saves discarding of. pad. 


North Ameri-Kansan, October 13, 
1944. (1) A special tester makes pos- 
sible the testing of rotors, stators, bear- 
ings, and drive shafts of router-ma- 
chine motors without accompanying as- 
sembly and disassembly operations; 
(2) an improvement on the hoist for 
setting and changing dies. 


Tulsa Douglas Airview News, October 
6, 1944. A new type shoe for the mono- 
rail overhead crane saves man-hours, 
material, and money. 


North American Skywriter, October 6, 
1944. (1) Inserts for master dies; (2) 
hone adapter for cylinders. 


Noorduyn Tale-Spin, October, 1944. 
(1) Holders for rods during electro- 
plating operation; (2) idea for com- 
plete assembly of rout-fitting in the pre- 
liminary jig; (3) a jig for better and 
more accurate installation of parts on the 
door frame; (4) suggestion for eliminat- 
ing a safety hazard and effecting a time- 
saving on punch press work; (5) de- 
vice for elimination of filing on ribs and 
collars; (6) simplification of welding 
jig for the undercarriage leg; (7) 
brackets for holding spars while work- 
ing improve quality of spars and elimi- 
nate unnecessary operations; (8) clamp 
for end plate on aileron base allows 
greater accessibility for operator; (9) 
new method of working on plate, gusset, 
and bracket of lever rudder on the front 
shaft pedal saves time. 


North American Aviation, Inc., Take- 
Off, October 13, 1944. A new hydro- 
press form die, for use on ribs having 
flanges that are difficult to form, com- 
biries a drawing action with a final sizing 
movement. 


Northrop Aircraft, Inc. (1) Rocker- 
type pin router jig eliminates hand 
routing of parts with large contours; 
(2) quick connectors for hydraulic test- 
ing-machine lines enables lines to be 
connected in one-third the time form- 
erly required and reduces wear and tear 
on both the hydraulic fittings and the 
testing lines; (3) a punch die, incor- 
porating standard strippet punches and 
a different method of nesting contoured 
parts, reduces tooling costs by one-half 
and cuts maintenance expenses 94 per 
cent on one operation; (4) landing-gear 
lever safety clamp prevents accidental 
changing of the lever’s position while 
the plane is on the ground or about to 
land; (5) hydropress shrink block 
eliminates handwork in removing wrin- 
kles from contoured flanges and saves 
time; (6) an air mixing chamber for 
the natural-gas torches used in preheat- 
ing Kirksite dies enables a higher heat 
to be obtained with less fuel; (7) a 
new-type clip for stringer locators on 
subassembly jigs prevents scratching of 
parts and utilizes scrap rubber; (8) ¢ 
vise-grip wrench drill jig for use in drill- 
ing basket nut holes and Airloc Fast- 
ener holes in sheet metal parts provides 
a jig that holds fast even while drilling 
stainless steel. 
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Douglas El Segundo Airview News, 
October 19, 1944. (1) A suggestion for 
obtaining angular tolerance on formed 
pars; (2) a replacement throttle valve 
for pneumatic squeezers. 

Douglas Airview, October, 1944. (1) 
Installation of 4-microfarad, 50-volt, 
direct-current filter condensers across 
wires leading out of aircraft’s heater 
eliminated ignition noise from radio cir- 
cuit; (2) extension of headers along the 
rim of the cargo doors where they join 
the legs of the assembly prevents 
breakage of material along radius as 
parts are stamped on_ hydropress; 
(3) drilling fixture for locating nut 
planes in service door of wings not only 
locates 100 holes but also serves as 
guide for drilling; (4) attachment of a 
spring lock to toggle pliers adapts the 
pliers to various assembly operations 
and eliminates ‘“‘C”’ clamps; (5) indi- 
cating angular tolerances of formed parts 
on all engineering drawings aids shop 
procedure, reduces unnecessary opera- 
tions and rework, is better indication of 
use of flanges, and aids in obtaining ac- 
curate bevels; (6) establishment of a 
monorail-repair base with a power-dis- 
connect area controlled by a switch, for 
the repair of overhead cranes, permits 
production to continue while repairs 
are made; (7) procedure for making 
tooling blank-out parts from raw stock 
in one operation on Minster press elimi- 
nates hand-forming operation; (8) 
drill-press accessory Jig to hold bushings , 
for burring operations turns out three 
times the production of the hand 
method; (9) replacement throttle valve 
for No. 14 Chicago pneumatic squeezers 
does not require heat-treatment or 
close tolerances; (10) use of round 
head screws in tank-compartment lin- 
ing eliminates countersinking 578 holes 
and saves four or five counterbores per 
plane; (11) overhead hoist using Thor 
pulley enables one operator using a 
standard drill and rivet machine to ex- 
ceed output of two hand workers in as- 
sen\bling antidrag line. 


North American Aviation, Inc., Take- 
Off, October 20, 1944. Gauge for the 
setting of 0.50-caliber machine guns. 


The Kinner Log, October 5, 1944. 
(1) Adapter to fit the power head of a 
Hall valve-seat grinder; (2) new tool 
overcomes loss of baffle plates; (3) 
clamp-down fastener for cowlings; (4) 
rauge for measuring intake and exhaust 
holes on the rocker boxes; (5) a grinder 
is used in a flexible shaft to grind off 
burrs on edge of barrel where counter- 
bored; (6) tool for burring damaged 
buttress threads. 


The Northrop News, October 25, 1944. 
(1) Mill fixture enables the accurate 
trimming of small tubing prior to weld- 
ing; (2) rivet jig and check fixture for 
nose-rib assembly; (3) new method of 
forming swaged end on 2-in. tubing; 
(4) wrench for setting propeller blades; 
(5) new method of connecting a ma- 
nometer to gas tanks for testing pur- 
poses; (6) tensiometers for calibrating 
spot-weld testing machines; (7) method 
for fabricating auxiliary spools for elec- 
trie wiring; (8) propeller-circuit tester. 
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parts made of HYCAR have these... 


RESISTANCE TO GASOLINE AND OIL 
Hycar’s resistance to petroleum products means that parts 
made from Hycar—gaskets, seals, hose, accumulator bags, 
and others that are exposed to petroleum products—won't 
swell, won’t absorb petroleum and take on extra weight. 
Dimensional stability is assured. Maintenance and replace- 
ment time is practically eliminated. 


RESISTANCE TO COLD AND HEAT 
Hycar compounds can be made to operate in tem- 
peratures as low as —65° F. or as high as 250° F., 
maintaining elasticity and resilience at the low 
temperatures, refusing to soften at the high. Parts las 
longer—little or no maintenance required. 


x, RESISTANCE TO ABRASION 

x. Abrasion resistance is considerably better than natural rub- 
ber and most other synthetics. Wear—and hence mainte- 
nance—is negligible, even in severe service. 


RESISTANCE TO COLD FLOW OR CREEP 
Even at elevated temperatures parts made from Hycar have 
a minimum tendency to cold flow or creep after they take 


permanent set from the applied loads. Hycar stays on the 
job—maintenance time goes down. 


LIGHT WEIGHT 


The specific gravity of crude Hycar is 1.00, 15% to 25% 
lighter than many other synthetic rubbers. Correspond- 
ingly lighter in compounded forms, Hycar parts reduce 
overall weight, permit more efficient operation. 


THESE AND OTHER PROPERTIES OF HYCAR, 
such as high tensile strength and good elongation, may be 
had in a wide variety of combinations to meet specific 
service conditions. Thus the right part for the right place 
can be obtained. And when the part is right, maintenance 
becomes a very minor problem. If you need help in solving 
your individual application problems, just write our Tech- 
nical Service Staff. Hycar Chemical Company, Akron 8, Ohio. 


Hycar 


Reg. U.S. Pat. OF. 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Reber 


Free—write for your copy of the new pocket-size Hycar Glossary of commonly used synthetic rubber terminology. 
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Industry 


Adhesive for Wooden Aircraft 


Structures 


Beetle cements were especially de- 
veloped for use in the production of 
wooden aircraft such as the Mosquito. 
These cold-setting urea-resin adhesives 
are particularly intended for assembly 
gluing where complex shapes prohibit 
perfect joining and high pressures are 
not applicable to ensure uniformly thin 
glue lines. The cements also have the 
quality of being able to fill gaps and 
slight variations occurring in the 
wood. The glue lines are unaffected 
by exposure to moisture, heat, or 
cold. 

In gluing wooden composite struc- 
tures such as the fuselage and wings of 
the Mosquito, all types of joints are en- 
countered. For scarf joints, joints be- 
tween positive and negative curved sur- 
faces, and joints between plywood and 
small wooden stringers, where it is fre- 
quently impossible to apply sufficient 
heat or pressure for a uniformly thin 
glue line, the Beetle cements are re- 
ported to form a strong, indestructible 
bond. 

In the construction of wooden struc- 
tures, prefabricated arches, beams, 
trusses, and other structural parts, 
these same cold-setting, gap-filling prop- 
erties of the adhesive are expected to 
give strength, safety, economy, and 
speed in production. The thick glue 
line will make possible a tight, perma- 
nent bond in the manufacture of wooden 
truck and bus bodies, boats, and air- 
craft with complex curved surfaces. 
American Cyanamid Company, Plas- 
tics Division, New York. 


Fortresses Adopt German-Designed 
Latches 


B-17’s now coming from production 
lines are equipped with latches, based on 
a German-designed latch, for numerous 
access doors on wing sections and engine 
cowlings. The latch was adapted from 
one found on a German Messerschmitt 
fighter plane shot down by Allies in the 
European theater of war. Previously 
these access doors on the Flying For- 
tress were opened by unscrewing two or 
more screws. The German latch oper- 
ates by mere pressure of the finger 
against it. It springs open with this 
pressure, saving a considerable amount 
of time. 

Engineers are now engaged in 
refining the workings of the latch to 
make it still more effective. Boeing 
Aircraft Company. 


New Grommet for All 


Thicknesses 


A new grommet is being manufac- 
tured for the Camloc No. 4002 Series 
fastener. This flush-mounted grommet 
may be used on all sheet thicknesses. 
It replaces seven different grommets 
previously needed to handle the same 
range. Made of steel, it is permanently 
secured in the panel. A preformed 
flange on the outside is designed to give 
uniform strength characteristics irre- 
spective of the type of installation. 

The new grommet requires only a 
shallow dimple, thereby keeping the 
sheets from cracking at the edge of the 
dimpled hole. It does not rotate with 
the stud assembly, so that the sheet is 
protected from spalling. Its tapered 
design and the removable stud assembly 
that retracts in the grommet permit in- 
stallation of the fastener on sharply 
curved sheets. Camloc Fastener Cor- 
poration, New York. 


Curtiss CW-20E Commando Transport 


The Curtiss CW-20E Commando is a 
combination passenger and cargo air- 
plane designed to meet the postwar 
neecs of the medium-range air-traffic 
market. According to a survey by 
the builder, 85 per cent of the normal 
business of United States air lines is in 
the medium range involving trips not 


exceeding 600 miles. However, the 
maximum range of the new plane is 
1,520 miles and it is designed to take off 
from and land on the average commer- 
cial airport. It is a transport version of 
the military plane designated by the 
Army as the C-46 and by the Navy as 
the R5C, which is serving as a cargo 
plane in many parts of the world. It is 
a low-midwing monoplane. 

Among the basic design changes re- 
sulting from operational experience 
under a wide range of weather condi- 
tions are all-welded, easily removable 
fuel tanks; redesign of the nose; more 
powerful engines; improved flight con- 
trol; greater speed; and _ increased 
weight and pay load. 

The silhouette is changed by a re- 
cessed nose providing greater vision and 
improved deicing for bad-weather opera- 
tion. Deep side-view windows increase 
the pilots’ range of vision in landing 
operations. Improved ground visibility 
in wet-weather flying is provided. 
Double-pane safety glass equipped with 
defogging nozzles gives clear vision in 
cold flying weather. Recommendations 
of the Civil Aeronautics Administration 
for a “‘bird-proof’’ windshield have been 
incorporated. 

Ventilating air enters the cabin from 
a continuous duct at the base of each 
cabin wall and is discharged through 
the overhead indirect lighting system. 


win: 


Various cross sections of the fuselage, the floor plan, and the side view of the new Curtiss 


CW-20E Commando 


145 


ransport plane. 
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PACKARD 


HIGH-ALTITUDE 
IGNITION CABLE 
No. 530-E 


The main ventilating system completely 
changes the air once every minute. 
For the traveler who desires additional 
fresh air, each double seat is equipped 
with an adjustable air vent that does 
not affect other passengers. In the A 
overhead panel convenient to each ] 
chair is an individual reading light and 
service button. 

The heating installation will main- 
tain an inside temperature of 70°F., a 
although the outside temperature is as 
low as —40°F, 

The pilots’ compartment, designed to 
provide for ease in reaching controls, 
has seats for two pilots and “jump seat”’ 
facilities for a third crew member. All 
controls are grouped forward so pilots 
do not have to reach backward for the 
controls. Cockpit illumination is sup- 
plied by a combination of incandescent 
light and “black light” of controlled in- 
tensity to suit existing conditions. A 
complete installation of radio and elec- 
tronic directional controls and ground 
communications is furnished. 

Control of the airplane in flight is ac- 
complished through aerodynamic bal- 
ance and spring tabs on ailerons, rud- 
der, and elevators instead of hydraulic 
power boost. All control surfaces are of 
metal construction. 

In the two cargo holds there is 526 
cu.ft. of space for luggage, mail, express, 
and other shipments. The two large 
cargo compartments are in the lower 
section of the airplane, one forward and 
~ one aft, where they are accessible for 

_" loading from the ground. These sec- 
tions can accommodate full-size ward- 
i robe trunks or cases. Lights, controlled 
Wh th Ne de B TAY to Wilh t from just inside the door openings, il- 

Ch (A C6 luminate the cargo compartments to 
facilitate loading and unloading. ° 

The following are brief specifications 
of the commercial Commando: _pas- 
senger capacity, 36 to 42; normal take- 
It’s not the engine alone, or the propeller biting at thin air, or the slow dstucd vine pacird gi san the : 
surge of the wing de-icers .. . it’s all the little and big things together that desien ib 00. 
counts when the altimeter hovers at the eight-mile mark. Everything must area, 1,360 sq.ft.; span, 108 ft.: length, 
function—give that extra value that means the necessary speed and safety. 76.31 ft.; height, 21.7 ft.; engines, two 
The ignition cable that “carries the current” must not fail. It must 
function in the bitter cold stratosphere and in tropical heat at sea ae | 6 asl pay load. 12.430 Ibs.: 
—must withstand sudden changes in temperature in plummeting power propellers, Curtiss electric three-blade, 
dives from ceiling to flight line. quick-feathering, constant-speed; maxi- 


Packard high-altitude ignition cable was developed to meet all extremes Sarina Mhaticlncla omen. 
and conditions. Sheathed in tough synthetic rubber over an inner rein- = tin) e : 
forcing braid, it effectively resists extreme heat and cold, moisture and 

electrical corona. More Packard cable is “in the air’ than any other make. 


Douglas DC-7 Transport Features 

Some details have been made public 
concerning the Douglas DC-7 trans- V 
port, 26 of which have been ordered by 


W 
Pan American World Airways. The new 

plane will carry 108 passengers and a P 

crew of 13 and will be capable of speeds 

PACKARD ELECTRIC DIVISION 4 of more than 300 m.p.h. Pressurized E 


GENERAL MOTORS CORPORATION 


cabins will provide for comfortable 


WARREN, 0810  @ travel at an altitude of 20,000 ft. d 

| \' It is reported that the wings of these y 

a \\ new clippers will be longer from tip to f 

\ tip than the height of a 16-story build- , 

PACKARD CABLE SERVES THE ARMED FORCES ; i tigta tant ing. They will be large enough to con- t 

on trucks ¢ joops tanks armored cars planes ¢ aircraft instru- been added for tain interior passageways for servicing 


ts ° anti-aircraft gun controls * landing boats ¢ radio equipment. continued. excellence and repairing engines in flight. The 
plane itself will be twice as large as the 
It’s Not Yet Time to Break Ranks—KEEP BUYING WAR BONDS Clipper type now flying Pan American’s 
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letely THE NEED... 
mee one super-hydraulic oil to do the work 
i, of two. Its job—to provide satisfactory 
does operation of aircraft hydraulic mecha- 
the A fi h ad h nisms at temperatures varying from 
n aircraft hydraulic with _ risms at temperatures 
. THE PRODUCT ANSWER... 
0°F.. 230 FE. m Univis J-43, an Esso Aviation Product, 
is as a 4 le erature TANSE... developed in close cooperation with 
wha the armed forces. We were the first, and 
trols. for many months, the only producer 
seat” and supplier of this miracle hydraulic oil. 
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ade, 
ft., 
iblic 
ans- WHEN YOU FLY with Esso Aviation Products, you fly 
| bs with dependable products. Backed by forty-one years of 
1eW 
da practical experience, by 1,500 research scientists working 
eds in the world’s largest petroleum laboratories, we have made 
it our job to keep not only abreast but ahead of fast- AVIATION PRODUCTS 
developing aeronautical progress. SOLD IN THE 25 STATES INDICATED 
1eSe Today one out of every four U. S. and British combat aircraft 
F i fly on 100 octane gasoline from the Esso refineries: and 
‘on- tomorrow, on the airlines of peace and commerce, our promise 
The _ will remain as staunch as ever—“You can depend on Esso Aviation Products.” 
1e 
the 
un’s 
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transoceanic routes and seven times 
larger than the DC-3 transport. 

The new planes will be used by Pan 
American in its Latin American expan- 
sion program and possibly in other 
long-distance services. The air line 
will operate these planes directly to 
Latin America from New York, as well 
as from Miami, New Orleans and Los 
Angeles, at fares as low as 3'/2 cents per 
mile. Passengers will be carried from 
New York to Buenos Aires in 22 hours, 
to Rio de Janeiro in 19 hours, and from 
Los Angeles or San Francisco to Hono- 
lulu in about 8 hours. 

Although dates of delivery to Pan 
American will depend upon progress of 
the war and Government decisions on 
production and man-power priorities, 
most of the engineering has been com- 
pleted and the basic airplane of this size 
is under construction at the Long Beach, 
Calif., plant of the Douglas Company. 

The DC-7 will be powered by four 
Pratt & Whitney engines of greater dis- 
placement than the 2,100-hp. Double 
Wasp. Details of this new engine are 
still secret. The plane is also equipped 
with the superhydromatic Hamilton 
Standard propeller. It will have two 
cabins, one accommodating 72 passen- 
gers and the other 36, in addition to a 
modern galley equipped for serving full- 
course meals, dressing rooms and other 
passenger. facilities, cargo compartment, 
flight deck, and compartment for pilots. 
There will also be large storage com- 
partments for food, and electrically 
operated stoves and refrigerators will 
be included in the equipment: Ther- 
mal deicing systems, built into the 
wings and other surfaces, will make com- 
fortable all-weather flight possible at 
high altitudes. Douglas Aircraft Com- 
pany, Ine. 


The A-26 Invader 


The A-26 Invader is reported to be 
in action. This all-purpose bomber is 
designed to carry such a flexible selec- 
tion of machine guns, cannon, bombs, 
and fuel as to make its offensive striking 
power adaptable to almost any com- 
bat situation. 

Combining heavy fire power and 
bomb capacity with great speed, this 
twin-engined plane was designed speci- 
fically for either low- or medium-alti- 
tude operations against enemy aircraft 
on the ground, tanks and troops on the 
march or in bivouac, towns harboring 
enemy troops, antiaircraft emplace- 
ments, supply dumps, wharves, and 
naval vessels. One of its unusual feat- 
ures is the “all-purpose nose” which en- 
ables it to be equipped on the production 
line for special missions. This saves a 
trip to a modification center. 

The A-26 is said to be exceptionally 
clean aerodynamically, employing the 
N.A.C.A. low-drag (laminar flow) air- 
foil wing section. It is equipped with 
twin 2,000-hp. R-2800 series engines. 
It has a new double-slotted flap that 
reduces landing speed and assists take- 
off. The entire airplane has features 
of maintenance and simplification stress- 
ing accessibility to all parts. Douglas 
Aircraft Company, Inc. 
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The Eclipse Type 800 motor generator 
designed to provide a source of a.c. power 
for radio and accessory operation. 


Motor Generators for A.C. 
Equipment 


Eclipse Type 800 motor generators 
are designed to operate from the air- 
craft d.c. electrical system to provide a 
source of 800-cycle, constant-frequency 
alternating current independent of en- 
gine-driven generators, for radio equip- 
ment and other a.c. accessory opera- 
tion. 

Operation of the motor generator is 
fully automatic on closing the remote- 
control switch. An integral carbon- 
pile voltage regulator maintains a con- 
stant a.c. supply of 115 volts over the 
entire rated operating range of the mo- 
tor generator. 

The Type 800 is essentially a d.c. 
motor and alternator with rotors on a 
common shaft. A rotating-field induc- 
tor and stationary windings eliminate 
the use of collector brushes. An inte- 
gral control box houses a carbon-pile 
voltage regulator, solenoid starting 
switch, selenium rectifier, and variable 
resistors. The unit measures 11!%/;¢ in. 
long, 8°/32 in. high, 5'/2 in. wide, and 
weighs 24.5 lbs. Eclipse-Pioneer Divi- 
sion, Bendix Aviation Corporation. 


Electrical Thermometer Indicator 


A new design of electrical thermome- 
ter indicator of the ratio type has been 
developed and produced in quantity for 
the Army Air Forces and the Navy 
Bureau of Aeronautics. 


The ratio type electrical thermometer 
indicator developed by the Instrument 
Division of Thomas A. Edison, Inc. 
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This instrument in its present form is 
made to indicate, in connection with a 
resistance bulb, the temperature of oil, 
coolant, carburetor air, carburetor mix- 
ture, or free air. It is also being adapted 
to electrical pressure indication and 
other aeronautical uses. 

The design of this instrument inverts 
the conventional arrangement of such 
instruments by using a small moving 
permanent magnet, the position of 
which is governed by the currents in two 
sets of stationary coils. This arrange- 
ment is reported to offer a further ad- 
vantage in the elimination of all hair 
springs or rotary current-carrying de- 
vices and results in a saving of about 
half of the weight of the conventional 
instrument. 

In common with all indicators of the 
ratio type, this instrument is almost 
unaffected by normal variations of bat- 
tery voltage and, when de-energized, 
can be arranged to swing off the lower 
end of the scale. A small rheostat 
built into the instrument provides a 
simple and convenient means of recali- 
bration after overhaul. The light 
weight and small size make it possible 
to incorporate two, three, or four move- 
ments in a standard aircraft instrument 
ease. Thomas A. Edison, Inc., West 
Orange, N.J. 


Fairchild C-82 Packet 


The Fairchild C-82 Packet is designed 
for carrying tanks, ammunition, sup- 
plies, troops, or paratroops to distant 
points of combat and operations. It is 
powered by two Pratt & Whitney 18- 
cylinder R-2800-22 engines, with a take- 
off horsepower of 2,100 each, and has 
been especially designed for operation 
into and out of small fields. Its range is 
reported to be in excess of 3,500 miles. 

The large cargo-carrying fuselage 
provides vertical walls and unobstructed 
cargo space for its entire length. Ad- 
justable ramps permit large assembled 
vehicles to be driven directly into its 
interior. The floor of the compartment 
is parallel to the ground and stands at 
the same height as that of a standard 
platform, so that loading is accom- 
plished directly through hinged doors 
in the after section of the fuselage. In 
flight these doors close to form the rear 
of the fuselage. 

The wing is of cantilever design, with 
a span of 106 ft. The center wing sec- 
tion includes the engine nacelles, which 
form the forward portions of the twin 
tail booms It passes through the ex- 
treme top portion of the fuselage at the 
point of maximum depth, a few feet be- 
hind the flight deck. From each side 
of the fuselage, the center section slopes 
downward to the points where the 
outer panels are attached to it. Both 
the center section and outer panels are 
of two-spar construction, using ribs of 
Alclad sheet. The outer panels are re- 
inforced both top and bottom by a cor- 
rugated skin beneath the flat Alclad 
covering skin, while the corrugation 
under the center-section skin is used 
only on the lower side. 

Two fabric-covered aluminum ailer- 
ons are used on each outer panel. The 
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‘““MADE BY NATIONAL SCREW” 


1944 


Inspection under 
magnifying glass. 


As a principal source of supply for aircraft fasteners, 
we have developed facilities for achieving tolerances 
formerly unheard of in bolts, nuts and screws. : 

There is only one way to insure rigid adherence to ~ 
the quality required by the Air Forces, with a produc- 
tion of millions of parts daily. That is by a system of 
inspection that is complete and foolproof. 

The excerpt reproduced above from a recent letter 
of formal approval from the Air 
Technical Service Command in- 
dicates how well National Screw 


has achieved this goal. 


of 


THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, O. 
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twin tail booms supporting the empen- 
nage are of metal monocoque construc- 
tion. The horizontal stabilizer, as well 
as the vertical fins, is of conventional 
Alclad frame and covering. Rudders 
and elevator have Alclad frames with 
fabric covering. Two tabs are used in 
the elevator and one in each rudder. 
Two slotted wing flaps are used on each 
side of the wing, one inboard and one 
outboard of the engine nacelles. 

The fuselage is of monocoque metal 
construction with Alclad sheet and 
formed longitudinal stringers mounted 
on fabricated Alclad frames. Seven 
longitudinal: beams take the floor and 
tie-down loads in the main cargo area be- 
neath the plywood-covered floor. Tie- 
down fittings are located in the center of 
20-in. squares throughout the entire 
floor area. 

The landing gear is of the tricycle 
type with single wheels. The main 
wheels retract into the underside of the 
engine nacelles, and the nose wheel is 
concealed within the nose section for- 
ward of the cargo space. Total vertical 
travel of the main wheels is 9'/s ft. 
Electric mechanisms are used for the 
operation of all power-actuated devices 
except brakes, with emergency hand 
operation mechanisms also provided. 

Although the immediate application 
of the C-82 is for tactical purposes, en- 
gineers see in this new craft many varied 
postwar uses in both domestic and for- 
eign air express and passenger operation. 
They estimate that the Packet can 
carry as many as 76 passengers by day 
and 30 by night in upper and lower 
berths on both sides of the aisle. As a 
passenger air liner, the Packet is ex- 
pected to provide for 50 passengers, 
a lounge, washrooms, and observation 
space. Conversion from passenger 
transport to aerial freighter may be ac- 
complished in less than an hour by re- 
moving and storing all passenger seats. 
Fairchild Aircraft Division, Fairchild 
Engine & Airplane Corporation. 


Field Modifications for Photographic 
Planes 


The small camera compartments in 
the P-51 photographic planes are di- 
rectly in the rear of the coolant scoop, 
where escaping hot air blasts made cam- 
eras so hot that photographers blistered 
their hands when they tried to remove 
film magazines. This abnormal heat 
also caused focal plane shutters of the 
Fairchild model K-22 aircraft cameras to 
stick and bind half way through trip- 
ping cycles, with unsatisfactory photo- 
graphs resulting. 

The problem was solved by coopera- 
tion of Army officials with technical 
representatives of North American 
Aviation, Inc., the manufacturers of the 
P-51 and the maker of the cameras. 
After investigations, the factory men 
decided they could rectify the trouble 
without changing basic Army specifica- 
tions in either the planes or cameras. 
The plan provided for proper ventilation 
of the small camera compartments and 
a way to cut off entry of the hot blast. 
A cut was made-on the plane’s access 
door to serve as a vent. At the point in 
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Releases are printed as 
recewed from companies 
and other aeronautical or- 
ganizations and the re- 
sponsibility for the accu- 
racy of all statements ts 
therefore not assumed by 
the Aeronautical Engineer- 
ing Review. 


the camera room where the coolant 
scoops’s actuating: rod moves up and 
down through the bottom of the com- 
partment, a felt pad was _ installed 
around the rod to close the opening and 
eliminate the hot-air blast. The camera 
opening at the bottom of the compart- 
ment was sealed with a canvas cover, 
with a hole large enough for the lens 
cone to protrude. This latter device 
prohibits entry of hot-air blasts, and 
dirt, dust, and water picked up on 
runways, and on take-offs and landings 
are also excluded. | Fairchild Camera 
and Instrument Corporation. 


The Night Owl Camera 


The Fairchild model K-19B Night 
Owl camera is featured by a device 
that automatically causes the shutter to 
make an exposure at th point when the 
light from a flash bomb, dropped from 
an airplane, is at its peak intensity. 

The K-19B has a focal length of 12 
in. with an aperture of F2.5 and a be- 
tween-the-lens type shutter, with three 
shutter speeds: !/25, '/50, and '/i99 sec. 
Employing either a roll film magazine 
(9 by 9 in.) or a cut film magazine (8 by 
10 in.), it provides for 190 exposures 
per roll o! film or two exposures for cut 
film. Operation can be either auto- 
matic or manual. The camera weighs 
only 64 lbs. 

The camera works as follows: ‘he 
flash bombs, in the shape of detonation 
bombs, contain approximately. 25 lbs. 
or more of flash powder, and at the peak 


of the flash a bomb provides about. 


1,000,000 cp. A fuse ignites the powder 
when the bomb is in mid-air at a point 
behind the plane, and the light de- 
veloped actuates a phototube and elec- 
tronic amplifier to open and close the 
camera shutter. The flash does not 
show on the negative unless reflected 
from:water in the area photographed. 
The phototube operates only on a 
change of light intensity. If exposed to 
a steady beam of light, it would operate 
only upon the inception of the light. 
An interruption dr increase in the light 
intensity would be necessary to work it 
repeatedly. 

The phototube unit contains a motor 
generator that is used to supply current 
to a trip magnet that releases the cam- 
era shutter. After the shutter is wound, 
a spring trips a release lever, making 
the shutter free to operate when the 
trip magnet releases it. As light falls qn 
the-phototube® it causes the amplifier 
tubes to cut off the current flowing from 
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the motor generator to the trip magnet 
and permits the shutter to operate 
through-one cycle. As the shutter oper- 
ates, it trips the case drive, and “this 
allows a second motor or the operator to 
wind the case drive, shutter, and maga- 
zine for the ensuing exposure. 

Contained in the phototube and am- 
plifier housing is a shunt-wound motor 
and a permanent-magnet generator. 
When operated with 24 volts applied to 
the motor section, the generator re- 
volves at a speed between 8,000 and 
10,000 r.p.m. to provide a terminal 
voltage of about 130 volts d.c. 

An accessory unit for testing the sen- 
sitivity of the photoelectric circuit is a 
pulse generator that is designed to sup- 
ply the same amount of energy to the 
amplifier as generated by a phototube 
when exposed to a light source of 0.2 
foot-candle. This elimigates the vari- 
ables encountered when*using a cali- 
brated light source and a phototube as a 
testing device. Fairchild Camera and 
Instrument Corporation. 


Tail Emplacement for Gun Camera 


Usually installed in the wing or'nose, 
the Fairchild machine-gun camera, 
weighing only 3 lbs., is now being tried 
in the tail of the P-51 Mustang. With 
this arrangement, its 35-mm. film not 
only photographs the flight direction of 
bullets toward the enemy plane targets 
but shows the pilot-gunner in action 
during battle. The resultant pictures 
are centered instead of off to one side, 
and, because the film includes the pilot, 
it gives a clear and comprehensive view 
of the action. 

A more important advantage of this 
new installation is that the camera, 
when placed in the plane’s tail, is re- 
moved from the guns and engines. This 
reduces vibration considerably and 
makes for sharper, clearer motion pic- 
tures. Also, the instrument is more 
easily accessible for boresighting, chang- 
ing of magazines, and general servicing. 

The arrangement is still in the experi- 
mental stage, but reports of perform- 
ance in actual use are favorable. After 
necessary tests have been completed 
and certain readjustments made, the 
tail emplacement for the gun camera 
may become standard in all types of 
war-front fighter planes. Fairchild 
Camera and Instrument Corporation. 


Proposed Specifications for a Feeder- 
Line Airplane 


The following specifications for a po- 
tential ‘‘Feederliner’ represent the 
combined opinions of a committee ap- 
pointed to study the principal require- 
ments for an airplane to serve on feeder 
air lines. The committee decided that 
in presenting these specifications as 
much latitude as possible should be al- 
lowed the designer. Therefore, with the 
thought in mind that the manufacturer 
will design an airplane with an initial 
price that will permit him to sell his 
product and that will operate at a mini- 
mum per-mile cost, the committee has 
‘refrained from laying; down too rigid 
rules pertaining to dimensions of air- 
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c lee new unit is very compact, and 
simple to operate. It consists of 
chamber, integral vacuum pump, con- 


trol valves, and electrical equipment 
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plane, weights, horsepower, 
speeds, etc. 

In order to obtain a maximum in 
safety and performance and to permit 
operation into small, restricted airports, 
it was unanimously decided to limit 
the landing and take-off runs to a maxi- 
mum of 1,000 ft. 

Seating capacity of 18 to 22 passen- 
gers is specified, at 200 lbs. per passen- 
ger including baggage, with a moveable 
bulkhead between the passengers’ sec- 
tion and the forward cargo compart- 
ment that will permit the removal of 
forward seats and the enlargement of 
the cargo compartment in approxi- 
mately 10 min. To eliminate the neces- 
sity of checking each passenger’s bag- 
gage, a space or a rack shall be provided 
so that each passenger will handle and 
be responsible for his own baggage. 
Also incorporated in the design will be 
the ability to seat passengers without 
consideration to load distribution. This 
will eliminate the necessity of assigning 
seats and will permit a_ substantial 
timesaving. To permit quick loading 
and unloading, the passenger door shall 
be at least 30 by 70 in. The forward 
cargo door is to be 60 by 60 in.; the rear 
cargo door, 30 by 30 in. All doors are 
to be on the left side. A high-wing de- 
sign was chosen to permit greater vision 
for both pilots and passengers, and for 
easier loading and unloading on the 
ground. 

The airplane will be of all-metal con- 
struction. To provide maximum safety 
and to conform with present C.A.A. 
regulations, the airplane will be twin- 
engined with single-engined perform- 
ance. The airplane wiil be equipped 
with complete instrument and night- 
flying equipment and _full-feathering 
propellers. Landing gear will be a re- 
tractable, tricycle gear designed to per- 
mit landings in cross winds of at least 
20 m.p.h. 


landing 


Since landings in feeder-line opera- 
tion will be made on an average of 
every 50 miles, or possibly less, and 
since, at the outset, a large percentage 
of these landings will be made on turf 
runways, the airplane must be equipped 
with a rugged landing gear and braking 
system and with oversized tires. 

A cruising speed of 170 m.p.h. has 
been decided upon, with a cruising 
range of 500 miles plus the usual fuel 
reserve. To permit operation into 
small airports in congested areas the 
gliding angle has been set at 7 to 1. 

Visualizing a large increase in air mail 
and cargo in the immediate postwar fu- 
ture, the committee has set the cargo 
capacity at 2,000 lbs. This will include 
pickup gear if used. The airplane shall 
be designed structurally to permit the 
installation of a pickup unit at any 
time without structural changes. It 
shall be stressed for a maximum pickup 
load of 300 lbs., using a unit similar to 
that in present operation. Complete 
pickup unit will not exceed 100 lbs. in 
weight. 

The airplane will be designed and 
powered to deliver maximum perform- 
ance at an altitude from 500 to 1,000 ft. 
above the surrounding terrain and shall 
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have maneuverability and complete 
control at 80 m.p.h. or less. 

To achieve an average of 60 sec. of 
ground time at each intermediate stop, 
ground-equipment requirements call for 
the following: (1) under-tank refueling 
system, which will eliminate the neces- 
sity of climbing to the top of the wing at 
each refueling stop; (2) retractable 
passenger steps that will automatically 
lower into place when the passenger 
door is opened; (3) if possible, a mini- 
mum of eight bins shall be provided 
under the floor with individual outside 
self-locking doors for small mail and 
express packages destined for separate 
points enroute. For passenger comfort, 
the specifications provide for air condi- 
tioning, reading lights, toilet facilities, 
and call buttons. Feeder Airlines As- 
sociation. 


Glue for Bonding Synthetic Rubber to 
Metal 


An adhesive has been developed for 
bonding synthetic rubber to metal. The 
new cement not only eliminates the 
need for brass plating but is also credited 
with providing a more uniform adhe- 
sion than the brass-plating method. 
It is stated that the presence of spots of 
water or rust film does not affect this 
glue. Attention is called to the particu- 
lar value of such an agent in bonding 
rubber to aluminum. Firestone Tire & 
Rubber Company. 


Flying-Rocket Launchers 


One of the plants of the Firestone 
Tire & Rubber Company has been re- 
converted to the manufacture of rocket 
launchers which combat planes are us- 
ing against enemy ground forces. 

The rocket-launching tubes are 10 ft. 
long and 4!/. in. in diameter. Three 
tubes are formed into a cluster, and 
clusters are mounted under the wings of 
aircraft, one cluster under each wing. 
The launchers are made from magne- 
sium or from plastic-hardened paper. A 
complete launcher produced from mag- 
nesium weighs only 85 lbs., and a paper 
one still less. The launchers are dis- 
charged electrically, and each tube fires 
only one rocket shell before reloading is 
necessary. 

The launchers are adjustable to fit 
the P-38 Lightning, P-39 Airacobra, 
A-20 Havoc, and A-36 Invader. They 
are held in place by attachments similar 
to those used when auxiliary gasoline 
tanks or bombs are fastened to the air- 
craft. Firestone Tire & Rubber Com- 
pany. 


Automatic Temperature Control for 
Fighter Planes 


An automatic temperature control 
system designed primarily for fighter 
planes allows pilots more time for their 
main purpose of fighting by performing 
automatically an essential flight oper- 
ation for them. The system electric- 
ally operates the flaps that regulate the 
flow of air to the engine. It employs a 
temperature-sensitive material that au- 
tomatically controls the cooling of the 
engine head, oil, and carburetor air or 
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coolant temperature, 
case may be. 

In the new system the temperature- 
sensitive material, a combination of me- 
tallic oxides, starts opening the flaps at 
a predetermined temperature. When 
the highest allowable operating tempera- 
ture is reached, the flaps will be fully 
open. Using a relay of only °/10,000 watt 
in power, the modulating control can 
stop the flaps at any position between 
open and closed, the position depending 
on the temperature of the engine. Gen- 
eral Electric Company. 
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Portable for 


Temporary Airports 


A portable flashing beacon, using a 
gaseous-discharge lamp of a type origi- 
nally developed for ultra-high-speed pho- 
tography, has been designed for identi- 
fication-signaling at temporary air- 
ports. It uses only one-third the power 
required for a stationary airport rotat- 
ing beacon and weighs only one-third 
as much. Mounted on a collapsible 
mast, it produces a coded flash of such 
intense brilliance that its exact candle 
power cannot be measured. 

Power for this flashing beacon is sup- 
plied by a portable gasoline engine gene- 
rating set. The beam unit with its as- 
sociated control unit fits into a small 
steel trunk with compartments for 
storing the beacon head, cable, lamps, 
and tubes. Equipment includes a 
transformer, vacuum-tube rectifier, ca- 
pacitor, flasher, and an electronic relay 
for controlling the signal flashes. A 
choice of five codes is possible simply by 
rotating a selector switch built into the 
control unit. 

The flashes are obtained by charging 
the capacitor by means of the trans- 
former and rectifier and discharging it 
through the lamp. Cam-operated con- 
tacts driven by a synchronous motor ac- 
tuate the electronic relay to time the 
frequency of the flashes. The intensity 
and duration of the flashes is inherent 
in the design of the lamp and power 
pack. The coding consists of timing the 
interval between flashes. 

The beacon lamp is enclosed, for pro- 
tection and light control, in a dome- 
type Fresnel lens which emits the light 
at all angles above horizontal with maxi- 
mum candle power at about 5° above 
horizontal. The lamp operates at 
2,000 volts d.c. potential. The com- 
plete unit operates on 115 volts a.c. 

As a safety measure the outfit is pro- 
vided with an electrical interlock so 
that when the auxiliary cover over the 
power pack is lifted, the main power 
supply is shut off and the high-voltage 
condenser is short-circuited through a 
safety discharge relay. This relay oper- 
ates whenever the power supply is shut 
off. General Electric Company. 


High-Tensile Electrodes for 
Welding Aircraft Steels 


Type W-55 high-tensile arc-welding 
electrode for fabricating aircraft steels 
is reported to be capable of making a 
deposit of high-tensile strength com- 
parable to the mechanical properties of 
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Our expanded engineering pro- 
gram has opened positions which 
are available immediately to men 
with experience in: 


AIRPLANE DESIGN 
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MAJOR LAYOUT 
WORK 


@® MINOR LAYOUT 
WORK 


DETAILERS 


@ CHECKERS 


These positions offer good work- 
ing facilities in a modern plant 
and have excellent opportunities 
for advancement together with a 
high degree of permanency for 
men interested in the private air- 
plane industry. 


Flying Club facilities are avail- 
able to those interested in learn- 
ing to fly and those who wish to 
continue their present flying 
activities. The airport facilities 
are adjacent to the factory. 


Applications containing com- 
plete information on training, 
experience, and salary desired, 
should be sent to the attention of 
Chief Engineer's Office. 


ARRANGEMENTS FOR 
PERSONAL INTERVIEWS 
WILL BE GLADLY MADE. 
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CORPORATION 
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the parent metal. It is especially de- 
signed for use in the manufacture of 
heavy bombers and transport planes. 
It can be used for welding in any posi- 
tion, including vertical welding from the 
top down and from the bottom up. 
Therefore, it is particularly recom- 
mended by the manufacturer for weld- 
ing engine mounts and fuselage as- 
semblies. The are can be struck at the 
top of the joint and maintained while 
welding vertically downward, then over- 
head, then vertically upward again to 
the starting point. 

Arcing characteristics of the W-55 
electrode provide flexibility over a 
reasonably wide voltage range with 
stable operation throughout. The are 
has sufficient force to keep slag from 
crowding the electrode when welding 
vertically downward, and the metal sets 
up quickly when welding overhead and 
vertically upward. 

Characterized by its gray extruded 
coating, the W-55 electrode is recom- 
mended for operation on direct-cur- 
rent straight polarity or alternating 
current. A medium to long are is rec- 
ommended for best results. The W-55 
is available in three sizes: */32 by 12 in., 
1/, by 14 in., and °/32 by 14 in. General 
Electric Company 


Daylight Measurement of Cloud 
Ceilings 


A pulsating light system with a pho- 
toelectric detector has been developed 
for consistently accurate daylight read- 
ings of the cloud ceilings. With this 
system, it is claimed, clouds as high as 2 
miles can be measured in daylight. 

The complete device consists of a 
mereury-are projector; a pickup unit, 
known as a ceilometer; and a recorder 
that provides a continuous record of 
ceiling height and relative cloud den- 
sity. A small, superhigh-intensity 
quartz mercury lamp is mounted at the 
focus point of a searchlight mirror to 
throw a 120-cycles-per-sec. pulsating 
beam vertically into the sky. The 
beam, although not visible to the hu- 
man eye in daylight, is scanned readily 
by the ceilometer. This unit consists of 
a phototube pickup and amplifier feed- 
ing to an output meter. It is located 
1,000 ft. from the projector and is tuned 
to the same frequency as the light pulse 
in order to distinguish the mercury- 
light signal from background light. 
Scatter energy, produced on cloud layers 
dense enough to scatter the beam, is de- 
tected as the ceilometer scans the beam. 
A Selsyn drive, between the ceilometer 
and the recorder, translates the posi- 
tion of the ceilometer into cloud heights 
on the recorder. 

Since the quartz lamp operates at an 
extremely high temperature, it must be 
cooled. A high-pressure jet method of 
air-blast cooling has been devised, good 
for any temperature conditions normally 
encountered. The air-cooling mecha- 
nism consists of a motor-driven com- 
pressor enclosed in a weatherproof hous- 
ing. The entire device operates from a 
60-cycle, 110-volt a.c. line. General 
Electric Company 
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Flexible Rubber Coupling 


The Flexlock rubber coupling that 
has been used in many parts of the pipe- 
laying field has now been adapted to 
aircraft uses. The coupling is effective 
as a seal or as a flexible joint and is par- 
ticularly useful in applications where 
vibration might cause metal-to-metal 
couplings to fail. 

The coupling is a gasket or ring hay- 
ing ribs or fins running circumferen- 
tially both inside and outside. Inside 
fins not only grip the outside surface of 
the smaller pipe, but also provide a 
maximum sealing pressure. The out- 
side fins are so designed that as the 
deformation of pack takes place and 
they grip to the bell or sleeve of the 
outer pipe, they also set up strut action 
through the cross section of the coup- 
ling, driving the joint tighter. 

The result of the gripping action’ of 
the inside fins and the sectional thrust 
caused by their deformation is a tight 
joint. Through the design of the out- 
ward lips the only effect of internal 
pressure is to drive the gasket up the 
tapered seat, wedging the rubber into a 
tighter packing position. 

For aeronautical uses the couplings 
can be made of either natural or syn- 
thetic rubber, depending upon service 
conditions. Various compounds to meet 
specifications have heat ranges from 
—50° to 150°F. and can be made re- 
sistant to petroleum products and aro- 
matics as well as hot and cold gases and 
liquids, the latter including commercial 
acids, alcohol, water, gasoline, and oil. 
The couplings are stated to be effective 
as a high-pressure seal for either inter- 
nal or external pressures. 

Present applications of the coupling 
in the aircraft field are as high-pressure 
grommet seals, for passing lines into or 
through liquid containers such as 
integral fuel tanks, for passing con- 
duits through bulkheads of pressure 
chambers and cabins, as a flexible joint 
for wiring or control-cable conduits, and 
as a flexible joint for bell and spigot 
tubing for the transferring of gases and 
liquids. For aircraft use the couplings 
are being made for 7/s-, 1-, 1.20-, 
1'/o-, 2-, 2°/s-, and 3-in. outside diameter 
pipes or tubing. The B. F. Goodrich 
Company. 


Propeller-Governor Test Machine 


An automatic push-button-controlled 
universal propeller-governor test ma- 
chine features simplicity and speed of 
operation. Variable speeds at variable 
displacements, to simulate actual flight 
conditions, are obtainable by means of a 
simple adjustable lever on the machine. 
The feathering system is identical to 
that of an airplane system. 

This machine is designed to permit ex- 
perimental or service testing of various 
types of governors under different con- 
ditions. Automatic electrohydraulic 
controls are interlocked to prevent dam- 
age through misoperation of the ma- 
chine. A single selector switch on the 
panel quickly and automatically sets the 
entire machine for all test requirements 
on the type of governor to be tested. 


| 
ufa 
for 
i 
for 
ica 
| | be 
| 
| 


that 
pipe- 


We are glad to announce that VARD 
ufacturing electrically powered, mechanteg 
for aircraft. 

This addition completes our line, as we have~bui 
hydraulic cylinders, valves, switches and fluid actuator 
for several years. 

We are able with the facilities of our own foundries, 
machine shops, thread grinding, gear generating, hon- 
ing and plating departments to produce these mechan- 
ical actuators almost in toto. Steel tubing, screws, wire, 
bearings and motors are the parts we do not make. 

VARD facilities are always available to help design 
and build your special aircraft requirements. 
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UP...UP... UP into the s 


DOWN ... DOWN... DOWN to the 
ground again... just like the ride you 
take on your office elevator. That’s the 
job Federal Aerial Navigation Equip- 


ment is doing in controlling air-traffic. 


Federal traffic control equipment guides 


the plane from the minute it leaves the 
runway, right into the skies, heads it 
fast and sure for its destination and 
guides it hack to earth. . . all with speed 
and accuracy. 


And looking forward to the greater 
amount of passenger and freight traffic 
that will take to the air tomorrow, Fed- 
eral has developed even better sky 


traffic control equipment. 


Here in one compact research and man- 
ufacturing organization is centered the 
know-how to design and manufacture 
complete air-traffic control systems for 
every need. Now is the time to have 
Federal help you plan for the air age 
of the future. 
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Internal leakage is indicated auto- 
matically. The machine has a voltage 
regulator for electric governors and a 
percentage meter for indicating hunting 
conditions. A quick-lock clamp facili- 
tates mounting and dismounting of gov- 
ernors. A total of 71/2 hp. is available 
to provide ample power for all test re- 
quirements. A convenient work table 


_with drain, a tool drawer, and an en- 


closed shelf are built into the machine. 
Propeller governor types that the: ma- 
chine tests, calibrates, and adjusts in- 
clude Hamilton Standard, constant 
speed, hydromatic, double-acting, and 
Curtiss proportional and constant speed. 
Greer Hydraulics, Inc., New York. 


A-26 Propellers 


The propellers of the Douglas A-26 
Invader are reported to be three-bladed 
hydromatics, 12 ft. 7 in. in diameter, 
geared to one-half the r.p.m. of the 
2,000-hp. Pratt & Whitney engine. 
Blades are of standard alloy Duralumin 
and of conventional shape. They have 
rounded shanks and incorporate the 
Clark-Y airfoil. These propellers are 
manufactured ‘by Nash-Kelvinator 
Corporation of Lansing, Mich., and 
Remington-Rand, Inc., of Johnson City, 
N.Y., both licensees of Hamilton Stand- 
ard Propellers Division, United Air- 
craft Corporation. 


Universal Chuck 


A new Universal three-jaw chuck has 
a body of fine grain, high-tensile- 
strength semisteel. Ample resistance to 
shock, load, and unusual stress is pro- 
vided by rib construction. The scroll is 
made of alloy steel and has heavy pro- 
portions to assure true turning and long 
life. Two sets of jaws are provided, one 
for internal and the other for external 
work. These are made of specially 
treated alloy steel. The chuck is avail- 
able in 5-in. size only. A mounting 
adapter comes with each chuck so that 
it may be accurately fitted to the par- 
ticular lathe on which it is to be used. 
Ideal Commutator Dresser Company, 
Sycamore, Ill. 


Combined Still and Motion-Picture 
Camera 


The Jerome data-type electric still 
and motion picture automatic camera 
is described as four cameras in one. 
Primarily designed for use as combina- 
tion data-type still and data-type mo- 
tion-picture cameras, they also may be 
used as ordinary still cameras or mo- 
tion-picture cameras. 

Built into each camera is a timing 
mechanism that controls the taking of 
single- or multiple-frame photographs 
at definite time intervals. The range 
of this time is from 15 sec. to approxi- 
mately 30 min. The plano-focal shut- 
ter made of rubberized silk is used for 
the taking of single-frame pictures, while 
the rotary shutter operates for motion- 
picture applications. 

Because of the heater, thermostat, 
and other engineering requirements, 
each model of the camera will work 
properly only on the current for which 
it is built. The manufacturer is now 
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producing models for operation on 6, 
12, and 24 volts d.c. and 110 volts 
a.c. The 24-volt camera will operate 
on 6 and 12 volts at slower speeds 
and also will operate on 110 volts a.c. 
by the employment of a transformer 
of approximately 30-volt reducing 
power, provided the heating feature 
is not required. 

The lens turret is approximately 4'/2 
in. in diameter in all models and ac- 
commodates one of three lenses. It is 
of the revolving type and snap locks 
into the desired position. Unless other- 
wise specified, the camera is supplied 
with a 1l-in. Wollensak, anistigmatic 
F4.5 or a 2-in. Wollensak velostigmatic 
F2.8 lens or equivalents. Focusing de- 
vices consist of a large-size view finder 
(approximately 25/15 by 2 in.) made of 
plano concave optical glass secured on a 
metal frame. For additional focusing, a 
right-angle prism is provided behind the 
film. Focusing can be done with a 
ground film mask (provided with cam- 
era) or made directly through the emul- 
sion of raw stock of new film. This also 
enables the photographer, when taking 
motion-picture scenes and _ single-shot 
scenes to check at will at any time, 
without opening the camera, by merely 
sighting through the peephole. A mag- 
nifying lens is provided inside the cam- 
era. 

For locking the film into position a 
solid gate of two pieces is used, between 
which the film is inserted. By holding 
the film in a straightened position in the 
gate housings, the necessity of using 
registering pins and the chances of per- 
foration of the film when it gets out of 
register are eliminated. Six holes in the 
film engage the sprockets at all times. 
Jerome Engineering Company, Massa- 
pequa, L.I., N.Y. 


Alloy for Cutting Tools 


A cast nonferrous alloy made up 
principally of chromium, tungsten, and 
cobalt is offered for cutting metal to 
bridge the gap between high-speed and 
cemented-carbide cutting tools. Its 
hardness range is from 60 to 62 Rock- 
well C, and only one point drop in 
hardness is noted at temperatures rang- 
ing as high as 1,900°F. 

The new tool is cast to shape and is 
used in the as-cast condition after being 
surface ground. Peak efficiency is real- 
ized when cutting at speeds from 20 to 
80 per cent over the top speeds for high- 
speed tools. Because of the inherent 
toughness of the tool, intermittent cut- 
ting even of chilled castings is reported 
to be possible. Other characteristics of 
this alloy are that it cannot be hot- 
worked and it is not susceptible to heat- 
treatment. 


The manufacturer is able to furnish 


both flats and squares for toolholder bits 
or for milling-cutter inserts, surface 
ground to tolerances of 0.000 and 
—0.005 in. Round sections will be 
centerless-ground to the same _toler- 
ances. Die inserts or other complicated 
sections will be furnished in the as-cast 
condition. Jessop Steel Company, 
Washington, Pa. 
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Ball-Bearing Cleaning Machine 


The L & R precision ball-bearing 
cleaning machine combines the rotary 
principle with a new pressure-cleaning 
mechanism. In the basket of the rotary 
cleaner, from 50 to 100 bearings of vari- 
ous sizes may be precleaned. In the 
pressure-cleaning tank, continuously 
filtered solution under 6 to 10 lbs. of 
pressure is forced around each bearing 
individually. Filtered compressed air 
is provided to remove surplus solvent 
from the bearing while it is stili on the 
pressure-cleaning spindle. The solvent 
used is L & R Instrument Rinsing Solu- 
tion. 

The bearing on the pressure cleaning 
spindle is rotated alternately clockwise 
and counterclockwise to obtain maxi- 
mum surface coverage by the solvent. 
The coned head into which the bearing 
fits to receive the cleaning compound is 
stepped to accommodate eleven sizes of 
bearings. This unit is standard; others 
can be made to conform to sizes of 
bearings according to individual speci- 
fications. 

The tank in which the pressure-clean- 
ing mechanism is located is sealed dur- 
ing its operation. The process may be 
observed through the glass lid, with visi- 
bility aided by a plastic hooded lamp 
located within the tank, opposite the 
spindle. With minor changes the ma- 
chine can be adjusted to clean gears and 
other small assemblies with or without 
ball bearings. 

The basket of the rotary cleaning unit 
measures 5'/2 in. inside diameter by 
3°/s in. deep. Total weight of machine 
is less than 200 lbs. All controls are 
mounted on a single panel located at 
the front of the machine. The equip- 
ment is fitted with casters so that it 
may be moved to any point in a plant. 
It operates on 110-volt a.c. power. 
Model 100 is designed to clean bearings 
measuring up to 2 in. outside diameter. 
L & R Manufacturing Company, Ar- 
lington, N.J. 


Device for Installing Shock Rings 


A tool for installing shock rings on 
Piper Cub and Taylorcraft planes is 
being produced. Called the LaPointe 
Shock Ring Jimmy, the device is a 
curved steel bar with a swivel head that 
snugly fits the end of the retaining arm 
on the shock strut. 

One end of the bar is slipped through 
the shock ring, the head on the other 
end is fitted to the retaining arm, and 
then the end of the bar is drawn up and 
over the shock strut. The shock ring 
slides down the handle, over the head, 
and into place. LaPointe Engineering 
Company, Unionville, Conn. 


Plastic Caps Protect Hydraulic Tubing 
against Dust 


Nearly one million small red, ivory, 
and blue plastic protective caps are 
used each month to cover the open 
ends of tubing in the hydraulic system 
of the Lockheed Lightning P-38 fighter. 
Patented and manufactured by the 
Southern California Company of Eagle 
Rock, the caps were designed by engi- 
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Embodying innumerable aerodynamic 
refinements developed by Boeing en- 
gineers and the A.A.F. Materiel Com- 
mand, this new aerial dreadnaught 
carries the greatest load faster, farther, 
and higher than any other airplane in 
existence. It is equipped with Standair 
Type A-7 Vapor-Proof Dome Lamps. 
The Type A-7 Lamp, due to its special 


construction, is moisture-proof —im- 
pervious to any vapors that may be 
present in the cabin. Provides a clear, 
brilliant light regardless of varying 
atmospheric conditions. Sturdily con- 
structed to withstand shock. Weight 1 
Ib. 10 oz, Overall length 67%”. Diam- 
eter 544”. AN 3039. Standard Aircraft 
No. SA-2672-B. Write for details, prices. 
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Standard Aircraft Products, Inc., 
1831 Graybar Bidg., New York City 
lL. M. Payne Company, Inc., 

417 Curtis Building, Detroit, Michigan 

Hartwell Aviation Supply Co., 
3417 Crenshaw Bivd., Los Angeles, Cal. 

Hartwell Aviation Supply Co., 
Huron Building, Kansas City, Kansas 

Hartwell Aviation Supply Co., 
608 North St. Paul S?., Dallas, Texas 
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neers for that company with the assist- 
ance of a Lockheed manufacturing en- 
gineer. 

The caps are made in three styles to 
meet the three types of opening to be 
capped: (1) snap-on caps, for use on 
beaded ends of tubing; (2) snap-on 
plugs, for use on flared tubing ends (this 
cap has an integral plug that fits inside 
the nut and binds the nut, sleeve, and 
plug together, thereby protecting the 
nut threads); (3) quarter-lock caps, 
for use on male fittings, particularly on 
hydraulic assemblies such as the shear 
beam plumbing assembling located in 
the leading edge of the P-38 center sec- 
tion. 

All three types are basically the same, 
being made of the same material, a 
Tenite cellulose butyrate under a for- 
mula worked out and patented by Ten- 
nessee Eastman Company engineers. 
They have similar features of construc- 
tion and can be turned out at a rate of 
two per minute per machine for the 
snap caps and slightly longer for the 
other types. The caps or plugs are at- 
tached to the tubing ends by hand and 
are quickly removed by the fingers or a 
pair of pliers. Lockheed Aircraft Cor- 
poration. 


Suggested Flying-Boat Terminal 


Designs for flying-boat terminals for 
large cities have been developed by en- 
gineers of The Glenn L. Martin Com- 
pany to provide adequate handling fa- 
cilities in high-density traffic ports. 

The Martin terminals would be rela- 
tively inexpensive and require no great 
area of land, using only a strip of harbor 
shore line for terminal buildings and 
service hangars. One design is in the 
shape of a pier, jutting into the harbor, 
with floating tidal docks for the loading 
and unloading of passengers, mail, and 
cargo. 

Another design is a circular affair 
built offshore in the harbor and requir- 
ing little shore space. The terminal 
building is in the center of the circle, and 
the tidal slips are arranged around the 
perimeter of the circle. A tunnel would 
connect the terminal to the land. Still 
another design would be built along the 
shore line and would employ a system of 
high-speed cables for handling the 
beaching and launching of the vessels. 

As an integral part of the plan, an un- 
usual horsehoe-shaped tug of high ma- 
neuverability has been designed for 
handling and docking the flying vessels 
in congested harbor waters. The tug is 
equipped with three high-performance 
outboard engines, so mounted as to per- 
mit it to revolve in a complete circle, 
allowing the tug to turn a flying boat 
practically within its own length. These 
tugs would meet incoming vessels taxi- 
ing in from the water landing areas and 


would tow laden craft from the terminal , 


to free water for the take-off. The 
Glenn L. Martin Company. 


Self-Locking Form Blocks 


Self-locking form blocks are credited 
with an almost 50 per cent reduction in 
the forming time of heavy extrusions 
and bent-up sections. It is claimed 
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Self-locking form blocks, devised by 
Glenn L. Martin engineers, eliminate 
locating, holding, and clamping of form 
blocks required by previous forming 
methods. 


that they have also resulted in a 68 per 
cent production increase. Under the 
new method, a steel block with a dove- 
tail slide is attached to the ram on the 
arbor press, with previous form blocks 
being reworked so they can be fitted into 
the dovetail slide. This eliminates the 
locating, holding, and clamping of form 
blocks required by previous forming 
methods and permits the operator to 
work the arbor press with one hand 
while working the part back and forth 
with the other. The Glenn L. Martin 
Company. 


Loading Dock for Large Seaplanes 


To facilitate handling of mail and 
cargo carried by the Martin Mars and 
to simplify servicing and maintenance 
of the flying boat, the U.S. Navy has 
constructed a special U-shaped seaplane 
dock at the Alameda Naval Air Station. 

The basic structure consists of stand- 
ard Navy pontoons over which a 3-in. 
wire mesh concrete deck has been laid 
after covering the crevices between the 
pontoons with tar construction paper. 
The floating dock itself is shaped like a 
U and provides platforms at either side 
of the aircraft which may be raised or 
lowered to a convenient height by tak- 
ing on or removing ballast from the 
pontoons. The dock contains com- 
pressed-air lines, water lines, gasoline 


lines, fueling pits, electrical connec? 


tions, and a fire-extinguisher pit, which 
are connected to the pier and shore by 
use of rubber hose and flexible conduits. 

The Mars’ is berthed by eables run- 
ning to fixed electric winches anchored 
in concrete foundations on the shore at 
angles from the centerline of the pier 
loading to the floating dock. The pier 
itself 18 so built and joined to the road 
serving it and to the floating dock that 
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tractors may operate on it, drawing 
freight cars directly alongside the flying 
boat for the loading and unloading of 
cargo. 

The new facility is speeding loading 
and unloading of the aerial freighter to 
such an extent that the Mars is now 
operating on a 5-day turn-around basis. 
It is also serving an important purpose 
by demonstrating the ease and economy 
with which ultramodern facilities for 
the handling of seaplanes can be con- 
structed in the harbors and waterways 
of the world’s centers of commerce and 
population. The Glenn L. Martin 
Company. 


Inspection of ‘‘Biind”’ Rivets 


A bore or rivetscope that is 110 in. 
long with only a 5/3 in. outside diameter 
was developed by the Lenox Instrument 
Company in collaboration with engi- 
neers of the Martin Inspection Depart- 
ment to check blind rivets in a new- 
type wing construction. The structure 
would not admit most existing bore- 
scopes and could not be reached 
throughout its entire length by those 
that it would admit. Prior to the de- 
signing of the new instrument, it had 
been necessary with this type of con- 
struction to X-ray the entire wing and 
piece the pictures together in order to 
determine whether the individual rivets 
were properly set. 

The new Martin rivetscope consists of 
a one-piece seamless-steel outer tube 
and a seamless-steel liner that spaces 
approximately 20 Achromat and simple 
lenses. A standard eyepiece is provided 
at one end, together with a connection 
for a 6-volt transformer, while the 
other end carries a light and mirror 
similar to those in a conventional bore- 
scope. Because of the length of the 
tube, the lenses are ground to provide 
a 2-X magnification at the eyepiece. 
All wiring in the new instrument is car- 
ried internally between the outer tube 
and inner liner, with the outer tube it- 
self serving as a return to complete the 
circuit. 

A metal foot that rides over rivets is 
provided at the scope end of the tube to 
facilitate sliding it into long narrow sec- 
tions such as corrugations, although 
this foot may be removed when desir- 
able from the standpoint of clearance. 
The outside tube is scaled in feet and 
inches to aid in determining the loca- 
tion of any defective rivets disclosed by 
the scope. 

Further aid in handling the new in- 
strument has been provided in the form 
of wooden stands containing a plastic 
roller that may be adjusted to the height 
of the entrance to the structure being 
inspected. These stands support the 
rivetscope dufing inspection of rivets 
close’ to the opening and, at the same 
time, serve to point out its presence and 
reduce the possibility of accidental dam- 
age. 

The new Martin rivetscope is of rigid 
construction with little “whip,” yet 
it weighs only 10 lbs. complete and can 
be easily handled by women employees. 
In addition to the purpose for which it 
was designed, it is providing the answer 
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to a wide variety of inspection problems, 
ranging from inspection of an occasional 
defective rivet in PBM bomb bay fair- 
ings, without removing the skin, to ex- 
amination of long lengths of defective 
tubing. The Glenn L. Martin Com- 
pany. 


Plating Rack 


A new-type plating rack is used in the 
handling of small aircraft parts. Of 
simple construction, the new rack does 
away with the individual hanging of 
numerous small parts. At the same 
time it ensures that the surface to be 
plated faces the anode, thus assuring 
uniformity of metal deposit and cutting 
down on rejects caused by uneven coat- 
ing. A further advantage is that it pro- 
vides a safe, efficient means for draining 
parts as they are removed from the 
baths, while protecting the operator’s 
hands and clothing from the caustic 
solutions. 

The basic design of the rack consists 
of a tubular metal framework across 
which wire mesh is stretched. Some of 
the frames are covered with chicken 
wire and others with a larger-mesh ma- 
terial to accommodate various sized 
parts. The mesh-covered frame is at- 
tached to another piece of pipe by two 
arms, with pivots slightly above mid- 
point so that it can be easily tilted in 
either direction. 

In use, parts are placed in the frame 
by slipping the ends through the wire 
mesh where they are held in place by the 
natural pressure of the wire. Parts that 
do not adapt to this procedure can be 
hung on the rack by small wire hooks. 
It has been estimated that use of the 
new racks has cut loading time in half, 
since the previous method required the 
individual hanging of each part. 

When the rack is loaded, it is picked 
up by the top bar by an overhead con- 
veyer and carried to the plating bath, 
where it is tilted to either side to ensure 
complete drainage, and then carried to 
the point where the plated parts are 
unloaded. Throughout the whole opera- 
tion it is unnecessary for the operator’s 
hands or clothes to come in contact with 
the plating solution. The Glenn L. 
Martin Company. 


Improved Rack-Type Gear 
inishers 


An improved postwar model of the 
Series 900 rack-type crossed-axis gear 
finishing machines is completely hy- 
draulic in operation. It incorporates 
two separate hydraulic systems, one for 
the operation of the table and one for 
the head feed. | 

Lubricants and coolants have| sepa- 
rate outlets, thereby reducing the pos- 
sibility of one contaminating the other 
and also permitting the ready use of 
coolant coolers if needed. In addition, 
automatic lubrication has been extended 
to the rack table-ways. These are of 
hardened and ground dovetail design 
rather than the inverted-V type and 
incorporate improved adjustments for 
Wear. 

Improvements have also been pro- 
vided in the control system to facilitate 
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holding tolerances to closer limits than 
previously. During the cutting cycle 
the work is reciprocated at a predeter- 
mined rate of speed across the rack, 
while the rack reciprocates longitudi- 
nally in mesh with the work. Controls 
for both rates of speed are quickly ad- 
justable. A positive counter is pro- 
vided to regulate the number of “fin- 
ishing” strokes desired, after vertical 
feed has been completed, to bring the 
work to correct size on pitch diameter. 

Electrical controls have been im- 
proved from a safety and durability 
standpoint, with start and stop button 
stations operating on 110 volts rather 
than on power-line voltage. Increasing 
the structural ribbing in the base and 
column has resulted in the strengthening 
of the machine. The hydraulic down- 
feed mechanism is supplemented by a 
more positive control for the finishing 
strokes at the end of the automatic 
down-feed. 

The new machine is designed to finish 
gears up to 8 in. in diameter with maxi- 
mum length between centers of 18!/: 
in. The design permits precompensat- 
ing for possible heat-treat distortion of 
gears subsequent to finishing. The 
free-cutting action of the serrated racks 
themselves is intended to eliminate the 
chance of cold-working of gear-tooth 
surfaces. Michigan Tool Company, 
Detroit. 


Means of Fabricating Large Plastic 
Items 

Technicians are claimed to have per- 
fected a new synthetic resin that, when 
properly used in a low-pressure lami- 
nation process, will all but eliminate size 
as a restrictive factor in postwar plas- 
tics. With the application of this ma- 
terial for plastic products, heavy com- 
pression or injection-molding machines 
will not be needed, and manufacture 
will be simplified by the use of existing 
three-dimensional items, such as forms 
or molds. 

To produce a plastic item, the post- 
war fabricator will first make a textile 
coat to fit either the outer or inner di- 
mensions of an existing model of that 
item. The textile coat then is impreg- 
nated with the resin, slipped on or into 
the mold, and baked for about 10 min. 
after the center of the laminate reaches 
the temperature of boiling water. Pros- 
pective uses already listed include air- 
plane subassemblies. Monsanto Chemi- 
cal Company, St. Louis. 


For Measuring X-Ray Reflections 


The new Geiger-counter X-ray spec- 
trometer is intended to provide an ac- 
curate method for measuring distribu- 
tion and intensities of X-ray reflections. 
It offers a rapid means for directly de- 
termining location and intensity of dif- 
fracted rays. 

A scanning device, having a Geiger 
counter tube arranged to traverse a 
graduated quadrant, is used in combina- 
tion with suitable scaling circuits. The 
intensity measurements are quantita- 
tively accurate and can therefore be 
used to determine composition of crys- 
talline mixtures. Quantitative analyses 
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of mixtures can be obtained in a matter 
of minutes. 

In actual operation, the specimen in- 
serted in the specimen holder intercepts 
the X-ray beam and deflects portions of 
it at various fixed angles. When the 
Geiger counter tube is moved around its 
quadrant, it measures angular displace- 
ment and intensity of the deflected 
beams. A d.c. microampere meter reads 
intensity, and the quadrant, marked in 
degrees, shows diffraction angles. A 
stepping counter, employed in conjunc- 
tion with a specially developed scaling 
circuit, provides a means for exacting 
quantitative determination of intensity. 

The spectrometer is applicable in the 
analysis of paint pigments, boiler scale, 
engine wear and lubrication, ceramics 
and refractories, metal powders, and al- 
loys. North American Philips Com- 
pany, Ine., New York. 


Roll Thread Comparator with Pressure 
Control 


A new roll thread comparator with 
pressure control is based on the same 
principle of “go” and “no go” thread 
rolls used in Pratt & Whitney roll 
thread snap gauges for many years, but 
now this principle is combined with a 
dial indicator pressure control on both 
sets of rolls that provides for close-tol- 
erance thread inspection. 

* When close-tolerance threads are be- 
ing checked by inexperienced or “heavy 
handed” inspectors using standard roll 
thread snap gauges, the parts could be 
snapped through both sets of rolls and 
rejected when they actually are correct. 
It is for this sort of inspection that the 
pressure-control model was developed. 
As the work passes between the ‘“go’’ 
rolls, any movement of the indicator 
pointer means an oversize thread. 
On the other hand, the pointer must 
move as the work makes contact with 
the “no go” rolls if the thread is correct. 
Lack of movement at the “no go”’ rolls 
means undersized work. All ‘“‘feel’’ or 
judgment by the operator is eliminated. 

The comparator consists of a rigid 

base casting and main frame that car- 


ries the indicator bracket. The frame 


The new roll thread’comparator of The 
Pratt & Whitney Division of Niles- 
Bemont-Pond Company. 
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Sperry Gyrosyn Compass | 


The Directional Gyro — Sperry GYROSYN Compass is a directional 
66 99 gyro synchronized with the earth’s magnetic 
with Magnetic “Sense field 


It combines the functions of both a Directional 


See di had f airpl b Gyro and a Magnetic Compass... deadbeat indi- 
See diagram on shadow of airplane above. ~ cation, accurate magnetic headings . . . without 


northerly turning error or resetting. 


The GyRosyN Compass is an electrically driven 
directional gyro precisely controlled by a Flux 
Valve to indicate magnetic heading directly or 
i through Repeaters. 
The Flux Valve is a device for detecting the 


direction of the earth’s magnetic field. Its design 
provides light weight, hermetic sealing, and small 


y 


size for rigid mounting in the wing tip. It has no 
GYROSYN COMPASS REPEATER for remote FLUX VALVE ~— mount- rotating parts. 
— installed on pilot's in- indication. Up to six may ed in wing tip. Weighs 20 
Strument panel or at nay- be used. 


igator’s station. er The GyRosyN Compass weighs only 10 pounds 


Accurate! Reliable! Light Weight! Low Maintenance ! including one Repeater. Provision is made for 
Mag fe additional repeaters and for furnishing azimuth 
stabilization required by any other equipment. 


Sperry Gyroscope Company 


GYROSCOPICS ELECTRONICS AUTOMATIC COMPUTATION SERVO-MECHANISMS 
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carrying the upper pair of rolls makes 
contact with the indicator and is sup- 
ported by reeds that provide for a ver- 
tical motion. The lower pair of rolls is 
supported in a frame that is adjustable 
on its slide but locks solidly in the de- 
sired position. A vertical adjustable 
screw stop holds the two roll frames 
apart at exact setting with the indica- 
tor at zero. 

The gauge is adjustable over a range 
from to 1!/s-in. diameter and uses : 
gauging pressure of approximately 2 lbs. 
The indicator graduations are 0.0001 
in.; this allows the gauge to be used 
for classifying if desired: The gauge 
stands 12'/» in. high and weighs approxi- 
mately 16 lbs. Thread rolls of any de- 
sired pitch are available, as well as “go” 
and “no go” setting plugs for any given 
thread. Pratt & Whitney Division, 
Niles-Bement-Pond Company, West 
Hartford, Conn. 


Postwar Amphibian 


Republic Aviation Corporation plans 
production of a land and water plane for 
civilian use. Still in the development 
stage, the new plane is_ tentatively 
valled the ‘Thunderbolt Amphibian.” 
It is a high-wing monoplane of all- 
metal construction except for its fabric- 
covered movable control surfaces. The 
cabin of this plane accommodates four 
passengers, and its interior is designed 
with modern fittings. Wide vision is 
afforded by the upper half of the cabin, 
which is made mainly of Plexiglas. 

The full cantilever wing of the am- 
phibian has single-strut-supported wing 
floats. Its hull permits easy landing or 
take-off from water, requiring only 17 
in. of draft when fully loaded. Wheels 
are retractable. Vacuum-operated slot- 
ted flaps are designed to insure safe 
landings at approximately 50 m.p.h. 
Power is provided by a single six-cylin- 
der, horizontally opposed, 175-hp. en- 
gine. The location of engine and pro- 
peller in back of the cabin is a feature 
intended to assure greater safety in 
landing and docking. It also gives pro- 
tection to the power plant from water 
spray and affords greater passenger 
comfort because of reduced noise and 
better forward vision. The clipper- 
type tail is said to add to the aerody- 
namic design of the plane. 

Preliminary specifications are given 
as follows: gross weight, 2,600 lbs.; 
maximum speed, 120 m.p.h.; cruising 
speed, 105 m.p.h.; wing span, 36 ft.; 
length, 26 ft. 6 in.; height (on wheels), 
8 ft. 7 in.; range, 5 hours. Republic 
Aviation Corporation. 


Portable Bilge and Refueling Unit 


The Romec Model RG-4635-B is a 
two-purpose pumping unit built for 
refueling of aircraft at remote fuel 
caches or for the removal of bilge water 
from the hull and pontoons of seaplanes. 
The electric-driven unit comprises two 
nonpulsating, positive-displacement ro- 
tary pumps (fuel pump RD-4620 and 
bilge pump RD-6510), both with offset 
rotor, sliding blades, rocker seals, and 
motor. The drive end of the motor is 
equipped with an adaptor gearing for 
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The Romec bilge and refueling pumping 
unit. 


both pumps by which they are selec- 
tively driven, one pump being engaged 
and the other disengaged simultane- 
ously by a hand-operated shift lever. 
The bilge pump has a capacity of 840 
gal. per hour; the refueling pump, 
1,500 gal. per hour. Equipped with a 
10-ft. suction hose and a 30-ft. fueling 
hose, the weight of the unit as stowed 
away is 64 lbs. Romec Pump Com- 
pany, Elyria, Ohio. 


Light-Wave Device for Measuring 
Parallelism 


A new instrument is designed for 
measuring the parallelism of seal rings 
and similar objects and for determining 
the change of parallelism under any de- 
sired pressure. Sold under the trade 


This Sheffield Precisionaire instrument 
is used for rapidly checking critical internal 
dimensions having a tolerance of plus or 
minus five-millionths of an inch. 
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name Acme Light-Wave Parascope, 
the instrument may also be used for 
measuring the comparative heights of 
objects that must have a tolerance 
within a few millionths of an inch. 

To measure parallelism, the work is 
laid on an optical flat with another op- 
tical flat placed on top. The entire as- 
sembly is then set on the table of the 
instrument. Looking into the eyepiece 
of the instrument the operator will see a 
number of bright and dark bands. Each 
dark or light band indicates a change of 
separation of the optical flat surfaces of 
approximately ten-millionths of an 
inch. The operator need only count the 
number of dark or light bands and mul- 
tiply by 10 to determine the out-of- 
parallelism in millionths. 

The manufacturer states that this 
new instrument can be used for making 
the usual light-wave check for flatness. 
In this procedure, the bands that ap- 
pear will be straight if the surface is 
flat or curved to show any deviations 
from flatness. 

The instrument will measure work 
up to 6 in. in diameter and '/: in. thick. 
It is built complete with light source 
and transformer for operation on 110- 
120 volt, 60 cycle a.c. Scientific Divi- 
sion, Acme Industrial Company, Chi- 
cago. 


High-Amplification Measuring 
Instrument 


Model No. 600-0 high-amplification 
Precisionaire provides an amplification 
of 20,000 to 25,000 to 1 (a spread of 2 
to 2'/. in. per 0.0001 in.) on internal 
measuring. It is graduated in incre- 
ments of five-millionths of an inch. This 
instrument is reported to have proved 
accurate in the rapid checking of inter- 
nal dimensions on fuel-injection equip- 
ment having a tolerance of plus or minus 
five-millionths of an inch. 

The instrument is suitable for toler- 
ances ranging from 0.0002 to 0.000005 
in. with amplification from 15,000 to 
25,000, depending on the part to be 
checked (a spread of 1'/2 to 2'/. in. per 
(0.0001 in.). Action of the floating indi- 
cator is stated to be as quick and stable 
as that of lower magnification models. 
The base instrument has the same gen- 
eral appearance as former Precision- 
aires but has been modified with spe- 
cially built high-precision metering com- 
ponents. The Sheffield Corporation, 
Dayton, Ohio. 


Device for Checking Threaded Parts 


The Sheffield Thredchek is similar to 
a thread roll snap gauge and has a 
standard balanced-type large indicator 
graduated in 0.0001 in. mounted on it. 
The instrument employs the same “go” 
and “no go” rolls. However, the top 
‘no go” roll is not fixed, and its move- 
ment is registered on the indicator 
showing the pitch diameter. A free ro- 
tating backstop enables the part to be 
properly located when presented to the 
‘no go” rolls. This feature eliminates 
the possibility of “cocking.” Since no 
trained sense of “feel” is needed in 
making the “no go” check, the human 
element of error is avoided. 
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transparency without distortion 
and excellent optical qualities are of utmost 
importance in the pilot housing and tail gunner . 
compartment of a pursuit ship like the Northrop on the Northrop reer} 
Black Widow. That’s why Du Pont “Lucite” 
methyl methacrylate resin sheets are used for en- 
closures on this fast-flying, hard-hitting inter- 
ceptor. 
Colorless, transparent “Lucite” airplane sheet- 
ing surpasses Government specifications for op- 
tical uniformity—providing clear visibility. In 
addition, it has good shatter-resistance, high 
tensile and flexural strength, is light in weight 
and is not affected by the elements and by 
temperature changes. 
Representative of other types of planes on 
which Du Pont “‘Lucite’’ has proved its adapta- 
bility, efficiency and economy are the Flying 
Fortress, Liberator, Lightning, Mustang, Mars 


LAMINATED “LUCITE’—"BUTACITE’’ SHEETING for pressurized plane enclosures. Free 28-page “progress 
report” is yours for the asking on your business letterhead. Provides technical information on proof tests, 
Property graphs, and application. Address: E. I. du Pont de Nemours & Co. (inc.), Plastics Department, 
Arlington, N. J. or 5801 S. Broadway, Los Angeles 3, California. In Canada: Canadian Industries, Ltd., 
Box 10, Montreal. 


DU PONT PLASTICS — 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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If a part passes the “go” rolls, the 
lead, thread angle, and pitch diameter 
are shown to be within maximum toler- 
ance limits, and the part will assemble. 
The indication of the pitch diameter 
when the part is presented to the “no 
go” rolls separates the check of pitch 
diameter from the check of the lead. 
If the pitch diameter is correct.then it 
is known that the lead is correct. Cor- 
rectness of form or angle can be checked 
visually as the work is passed through 
the full-thread form ribs of the ‘‘go”’ 
roll. When the part is rotated in con- 
tact with the “‘no go” rolls, the indicator 
shows any out-of-round condition. 

The instrument can be placed in the 
standard thread roll snap stand and 
used at the bench for fast, accurate 
checking of production parts. It pro- 
vides a convenient hand gauge for 
checking threaded work at or in the ma- 
chine to make sure that the proper 
thread is being produced. Also, it may 
become an accessory to the visual 
gauge. The manufacturer states that 
full manufacturing tolerances can be 
utilized in production when the work is 
checked with this instrument. No al- 
lowance for wear is necessary, since this 
is compensated for by adjusting the 
rolls on their eccentric pins. The Shef- 
field Corporation, Dayton, Ohio. 


Handley Page 


Design and performance details are 
now released on a new British air liner, 
the Handley Page Hermes, which has 
been developed for trunk air-route oper- 
ations. Two versions of the Hermes 
are scheduled for construction. One 
will be a passenger airplane, with vary- 
ing accommodation for day or night 
sleeper travel over stages up to 2,000 
miles point-to-point. The other will 
be a commercial cargo version, out- 
wardly the same aircraft but internally 
adapted to carry up to 16,000 lbs. of 
freight, compared with its total weight 
of 70,000 Ibs. The passenger version 
includes a fuselage that has a “pres- 
surized” cabin. The cargo version, not 
equipped with pressure cabin, has a 
large door to permit ingress of bulky 
goods. 

The Hermes is of conventional low- 
wing, all-metal stressed-skin design and 
construction. Its most noticeable fea- 
tures are the circular cross section of the 
fuselage which tapers to a conical tail. 
Power is provided by four Bristol Her- 
cules 14-cylinder sleeve-valve, radial 
air-cooled engines, giving a total maxi- 
mum output of 6,600 hp. Each engine 
drives a de Havilland hydromatic, 
full-feathering propeller. Both main 
forward undercarriage and tail wheel 
are retractable. The Hermes is re- 
ported to be scheduled for a |maximum 
speed of 340 m.p.h., a weak-mixture 
maximum cruising speed of 289 m.p.h., 
and an economical cruising speed over 
long distances of 240 m.p.h. 

Provisional layouts have been drawn 
up for four passenger versions. The 
first provides 34 seats for day travel. 
The second offers 32 day seats which, by 
a conversion system, can be altered to 
become 16 sleeper berths for night 
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travel. The third, designed for shorter 
travel stages, has 50 passenger seats, 
and the fourth version is designed on 
deluxe Pullman-car lines with club- 
style accommodations for 20 passengers. 
Provision is made in all these versions 
for a crew of at least six, including two 
pilots, one flight engineer, a radio oper- 


ator, navigator, and one or more stew- , 


ards. 

It is anticipated that the Hermes will 
be able to travel at heights up to 25,000 
ft. Special heating is installed to main- 
tain an internal temperature of 70°F. 
even when the external temperature is 
as low as —38°F. Wings, engines, pro- 
pellers, and tail surfaces are equipped 


with deicing apparatus. Fuel tanks ag- . 


gregating 2,750 gal. (English) of gaso- 
line are grouped in the wings. These 
are expected to provide enough fuel for 
a range of 2,000 miles, even against 
strong head winds. Four compart- 
ments are available for the stowage of 
baggage, freight, or mail, and the load- 
ings are distributed to spread the weight 
along the fuselage. The total space 
available amounts to 630 cu.ft. The 
Society of British Aircraft Constructors 
Ltd. 


New Standard British Wiring System 


for Aircraft 


A new system of electrical wiring has 
been developed by the Technical Board 
of the Society of British Aircraft Con- 
structors Ltd. It consists essentially of 
a series of connector blocks with direct 
connection to the main power source 
(generator or battery)... From the con- 
nector block extend simplified plug-in 
leads. The block is made of lightweight 
plastic material of high electrical effi- 
ciency and, so far, is available in two-, 
three-, five-, and 15-way units, either 
single- or double-tiered. 

Using this Standard Wiring System, 
an aircraft designer can provide at one 
centralized point, or at any number of 
dispersed points, the requisite number 
of connector blocks with their varying 
numbers of leads. If, in course of time, 
it is found necessary to increase the 
number of leads, another connector 
block of the requisite capacity can be 
affixed. An idea of the compactness of 
the block is gained from the dimensions 
of the five-way pattern which is 2!/; 
in. wide, 1'/, in. high, and 1°/s in. deep. 
Clusters of these blocks can be grouped 
in a small overall area. 

Formerly, maintenance mechanics 
were obliged to master the intricacies of 
individual electrical wiring systems for 
each different type of aircraft. The new 
system, which is standard for all new 
types of British aircraft, simplifies elec- 
trical maintenance work. For example, 
if a wing has to be detached and re- 
placed by another, all that the elec- 
trician has to do is disconnect the leads 
from the connector block at the wing 
root and plug in the new wing’s wiring 
at the same connector sockets. 

Numerous other advantages are 
claimed. Wiring lengths and cables can 
be supplied ready made to measure, 
fitted at both ends with universal plug- 
in ferrules that have been specially de- 
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signed as an S.B.A.C. aircraft standard. 
Wiring leads of the correct length can 
be made in the factory and there bonded 
together, assuring the correct sequence 
for plug-in and mating with the sockets 
in the connector block. 

Condensation is checked by a special 
“honeycomb” wiring pattern for mois- 
ture drainage and ventilation. In air- 
craft that are brought into close con- 
tact with salt atmosphere, a special 
spray-proof enclosed cover houses the 
connector block. The first aircraft to 
incorporate the new system is a large 
new British civil air liner. The system 
will be adopted for all succeeding air- 
craft. It is covered by patents. The 
pate of British Aircraft Constructors 

td. 


Device for Training Bombardiers 


Avoiding the limitations, risks, and 
expense of actual bombing instruction 
from planes in flight, the “‘7A-3 Hori- 
zontal Bombing and Dead Reckoning 
Trainer” can be used to give training in 
bombing, dead-reckoning navigation, 
intercommunication procedure, evasive 
action, and many other problems that 
the bombardier finds in actual combat 
flight. It can be stopped at any mo- 
ment in order to permit further instruc- 
tion or the analysis of errors and can be 
reset instantly for another “flight” of 
any desired kind. 

The trainer consists of a mock-up or 
reproduction of the bombardier’s com- 
partment in the four-engined bomber 
known in the Navy as the PB-4Y and 
in the Army: as the Consolidated B-24. 
It is fitted with all of the instruments 
and controls, including a late-model 
bombsight, found in the real airplane. 
At a control desk just outside the mock- 
up, the instructor is provided with 
means not only for keeping track of the 
instrument settings made by the stu- 
dent but for setting up problems at any 
desired altitude, speed, and other char- 
acteristics. 

As the student crouches in the bom- 
bardier’s position, an optical projector 
shows on the floor below him the image 
of an actual target area. The image 
moves in accordance with the altitude, 
speed, etc., set up for that particular 
problem. It also gives the effect of drift 
according to any desired cross wind. 
To complete the illusion of reality, me- 
chanical devices reproduce both the 
noise and the vibration of the bomber’s 
engines, and a refrigerating system pro- 
duces below-freezing temperatures in 
the training room to accustom the stu- 
dent to working in heavy flying cloth- 
ing. 

The student identifies his target as it 
approaches and then makes his instru- 
ment settings and releases his bombs 
exactly as if he were on an actual bomb- 
ingrun. After the interval representing 
the falling of the bombs, the noise and 
vibration are cut off, all controls are 
“frozen,” and a ring and spot of light is 
flashed onto the target to indicate the 
point at which the bombs theoretically 
landed. 

The entire group of equipment is 
housed in a prefabricated darkroom en- 
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engines . 
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closure that may be erected out-of- 
doors or in aircraft hangars. Mechani- 
eal and electrical equipment in each 
unit is self-contained, and the device 
may be readily set up using a minimum 
of electrical and mechanical installation 
labor. The device was developed 
jointly by officers of the Special Devices 
Division of the Navy Bureau of Aero- 
nautics and engineers of International 
Business Machines Corporation. 


Hole-Punching System 


The Wales “CD” Hole-Punching 
System consists of hole-punching units, 
templates, locator rings, adjustable 
stops, and feed rails. It is credited with 
reducing the making of perforating dies 
to a quick assembly operation. Dies 
may be made and put into operation 
more quickly than a “custom-made” 
die. In fact, it is often possible for a die 
to be put in operation the same day a 
pattern is released for production. 

The hole-punching units consist of 
two parts, the punch assemblies and the 
die assemblies, which are independent 
and self-contained for quick mounting 
to templates and then to die sets, or for 
mounting directly to die sets. The punch 
assembly consists of a holder that holds 
the punch, stripping spring, and guide 
in exact relationship to the die as- 
sembly. The die unit consists of a 
ho'der with a built-in slug clearance 
chute, a die, and a pilot pin. The pilot 
pin in the punch assembly is part of the 
punch. The same group of units may 
be used and reused in an unlimited num- 
ber of setups. This feature permits the 
investment in units to be kept in pro- 
ductive operation rather than in “dead- 
storage.” 

Setups are made outside the press and 
are ready to start punching on the 
first down-stroke of the ram. No ad- 
justing or aligning is required by these 
units when mounted to templates or to 
die sets. The press ram requires only 
one adjustment regardless of the num- 
ber of hole-punching patterns because of 
the uniform shut height of Type “CD” 
units. These advantages reduce press 
“down-time”’ between setups to a mini- 
mum. All parts of these units are inter- 
changeable. 

The two methods of mounting these 
units into a multiple hole-punching die 
are to templates and directly to die sets. 
The template-mounting method re- 
quires a pair of templates—one tem- 
plate for mounting the punch assem- 
blies and one for mounting the die as- 
semblies. Different pairs of template 
setups for punching various hole pat- 
terns may be bolted to the same die set, 
which permits the die set to remain in 
the press for all pattern runs. Mount- 
ing Type “CD” units directly to die sets 
is most advantageously used for unu- 
sually long runs. The same die set may 
be used for other pattern setups, pro- 
viding the pilot and mounting holes do 
not fall in the same locations as previous 
patterns. 

Both of these methods of mounting 
require the drilling of two mounting 
holes and one pilot hole for each die as- 
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Horizontal bombing and dead-reckoning 


trainer. 
sembly and punch assembly. Each 
pair of tapped mounting holes is lo- 


‘ated by drill jigs from the pilot-pin 
hole. Drill jigs have built-in pilot pins 
for exact locating in relation to this 
pilot-pin hole. Locator rings are used 
with template mountings to line up the 
punch setup with the die setup. All 
rings remain in position until the tem- 
plate is securely bolted to the die set. 
After the rings are removed the entire 
perforating die is ready to operate with 
the first down-stroke of the press ram. 
For quick, accurate locating of the 
work during feeding operations, work 
stops are available with adjustable 
gauge rods. These stops are clamped to 
the die holder. To eliminate sagging of 
the work, feed rails are available for 
bolting to templates in the same manner 
as die assemblies. They may be located 
wherever support is required by the 
work. The maker’s catalogue CD de- 
scribes the equipment. Wales-Strippit 
Corporation, North Tonawanda, N.Y. 


Test Coupling 


The development of a ‘‘direct-con- 
nect”’ coupling specially adapted for use 
in testing operations is reported. 

The direct-connect coupling fits over 
the end of any standard nipple, the 
“dogs’’ of the coupling gripping securely 
in the undercut just behind the threads 
on the nipple. It is equipped with a 
seal that is stated to have withstood 
pressures up to 3,000 lbs. As much as 
a 50 per cent saving in man-hours and 
labor is claimed, applicable for all test- 
ing 4p TIC) The coupling is made 
in sizes of 1/4, 5/16, '/2, °/s, and 3/, in. 
E. B. Wiggins Oil Tool Company, Inc., 
Los Angeles. 


Visual Control Boards Facilitate 
Contract-Termination Procedures 


The work of contract termination 
and adjustment has been facilitated 
by installation of a “visual-control 
board” system scheduling dates and 
steps in reconversion, while eliminating 
the former method of “ledger’’ control. 
In two instances involving recent ter- 
minations or conversions, the plant 
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has arranged schedules for $128,000,000 
and $50,000,000 terminations in 105 
days and 90 days, respectively, 

The visual-control method, 
known as Produc-Trol, was reported to 
be approximately four times as fast as 
other methods. One large company 
recently reported handling a $217,000,- 
000 termination within a period of 2 
years, in contrast to the 150-day sched- 
ule compiled by Wright Aeronautical 
Corporation. 

The nucleus of the system, which is 
ivailable to all manufacturers upon 
request, lies in the use of visual-control 
boards of the kind widely employed in 
scheduling production. The system 
includes the regular procedures of 
handling nearly 1,000 vendors and 
about 15,000 purchase orders at one 
time. Itsspeed and efficiency, however, 
rest in the method of scheduling the 
various steps involved in a termination, 
keeping track of the progress made from 
day to day, and giving an overall pic- 
ture at any given moment. 

By the former method of employing 
forms and ledgers, the handling of ven- 
dors was a critical problem failing 
mainly in giving a clear overall picture. 
While revisions were posted in the ledg- 
ers, changes in the status of dealings 
with half a dozen vendors might take 
place so that the revised posting was 
obsolete even before it was finished. 
Constant rechecking and possible over- 
looking of some vendors was the in- 
evitable result of the former method, 
it was claimed. The following are steps 
in the new visual-control system: 

When contract termination notice 
is received, schedule is established 
after conferences with officials of the 
affected departments. It indicates the 
date when each of seven major steps 
of the termination procedure should 
be completed. Each operation is repre- 
sented on the control boards by a dif- 
ferent colored vertical line, the lines 
superimposed on the exact date when 
the operation is scheduled for comple- 
tion. 

Each horizontal line represents a 
‘anceled purchase order resulting from 
the termination, and progress through 
each step of the procedure is plotted 
as the action takes place. Postings 
are made by inserting a peg of the same 
color as the corresponding vertical 
line on the actual date when the opera- 
tion was accomplished. The white 
horizontal progress line is then ex- 
tended to meet the colored vertical line 
representing that step in the procedure. 

The outstanding vertical line on the 
board is the current date line, which 
is moved one space toward the final 
goal each day. As it approaches the 
vertical schedule line it is possible to 
plan the next action. As the date line 
meets the various schedule lines, it can 
be seen at a glance, by comparison with 
the horizontal progress lines, exactly 
which vendor cancellations run behind 
schedule. Effort is directed toward 
keeping the progress lines up to, or 
ahead of, the moving date line at all 
times. Wright Aeronautical Corpora- 
tion. 
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Plans for the total defeat of Japan called for a bigg bombing plane 
than any previously conceived. We have it now; ‘andi has already 
Caimaioead itself — the Boeing B-29 Superfortress. 
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Lnstitute News 


The Thurman H. Bane Award for 1944 


Col. Donald J. Keirn of the Power 
Plant Laboratory, Wright Field, Day- 
ton, Ohio, was given The Thurman H. 
Bane Award for 1944, for ‘His contri- 
bution to the development and utiliza- 
tion of the new jet propulsion engine.”’ 
The presentation of the award to Colo- 
nel Keirn was made by Lt. Gen. Wil- 
liam S. Knudsen, Director of the Air 
Technical Service Command, at a spe- 
cial meeting prior to the evening ses- 
sion of the Fall Meeting on Thursday, 
November 9, 1944. Lieutenant Gen- 
eral Knudsen referred to Major Fleet’s 
generosity in establishing the award 
and said that its presentation to Colonel 
Keirn was well deserved and reflected 
credit on the engineering work done by 
the Air Technical Service Command. 

The members of the Committee 
making the award were: Hon. Robert 
A. Lovett, Assistant Secretary of War 
for Air; Gen. H. H. Arnold, Com- 
manding General U.S. Army Air Forces; 
Dr. Lyman J. Briggs, Director, Na- 
tional Bureau of Standards; and Major 
R. H. Fleet, President of the Institute 
of the Aeronautical Sciences. 

Given annually for the most impor- 
tant technical achievement by an officer 
or a civilian of the Air Technical Sery- 
ice Command, Wright Field, Ohio, the 
award was established by Major R. H. 
Fleet in the latter part of 1942. The 
initial presentation was made to Col. 
H. F. Gregory for his contribution to 
the development of the helicopter. 

In accepting the award Colonel Keirn 

said: 
* “Mr. Chairman, Gen. Knudsen, Gen- 
tlemen: There have been three proud 
moments in my life, when I received my 
diploma at West Point, when I received 
my wings, and this moment to receive 
this award for a contribution in the field 
of aeronautics. 

“The Thurman H. Bane Award, given 
in memory of the first chief of the En- 
gineering Division at McCook Field, 
was undoubtedly inspired to keep before 
us the work of a man who laid some of 
the foundation for future developments 
in military aeronautics. Those of us 
who have been so closely associated 
with the development and utilization 
of the jet propulsion engine for aircraft, 
sincerely hope that our work will serve 
a useful purpose in the future develop- 
ments in aviation. 

“In accepting this great honor, my 
mind turns to many individuals and 
organizations whose cooperative efforts 
have made this development possible. 
To Group Capt. Frank Whittle and his 


associates who built the first jet propul- 
sion gas turbine, to the British Min- 
istry of Aircraft Production for their 
encouragement of the development, to 
Gen. H. H. Arnold, Chief of the Army 
Air Forces, who recognized the poten- 
tialities of this development, and ini- 
tiated the negotiations which ultimately 
resulted in the close cooperation and 
exchange of information between the 
United Kingdom and our Country; 
to the General Electric Company; to 
the Bell Aircraft Company and others 
for their cooperation with our Govern- 
ment in undertaking a development so 
extensive and revolutionary in scope. 
Not the least of these contributions 
have come from the members of the 
staff, both officers and civilians, of the 
Air Technical Service Command at 
Wright Field. 

“The various jet propulsion projects 
being undertaken for the Army Air 
Forces are classified, and it is impossible 
for me to discuss them in detail. I 
should like, however, to say a few words 
of a more general nature. 

“T feel that the real significance of the 
development is not the propulsion of air- 
craft by a jet. It appears much more 


Col. Donald J. Keirn (center) with Lt. Gen. 
following the presentation to Colonel Keirn of The Thurman H. Bane Award. 
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significant that this development intro- 
duces the gas turbine into the aircraft 
propulsion field; it marks the first phase 
in the development of a new type of 
aircraft power plant. 

“The future of the aircraft gas‘ tur- 
bine is as much your guess as mine. If 
history is a key to future events, a par- 
allel might be drawn in the gradual re- 
placement of reciprocating steam en- 
gines by the steam turbine for ship pro- 
pulsion. It is sufficient to say now that 
we are at the threshold of a new field of 
aircraft propulsion which greatly ex- 
tends our vision with regard to future 
aircraft performance. 

“T accept this award as a representa- 
tive for the many people whose inge- 
nuity and skill have brought the jet 
propulsion gas turbine to its present 
state of usefulness. We pledge our con- 
tinued efforts in its further development 
and utilization to the end that it may 
be a factor in continuing the air su- 
premacy of our Air Forces, and we hope 
and believe that this development will 
find a peacetime?utility as great as that 
of war.” 

Gen. H. H. Arnold, Commanding 
General of the Army Air Forces, sent a 
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THE THURMAN H. BANE AWARD 


PRESENTED BY THE 


INSTITUTE’ Or THE 
AERONAUTICAL SCIENCES 


_ TO AN OFFICER OR CIVILIAN OF THE ARMY 
AIR FORCES AIR TECHNICAL SERVICE COM- 
MAND FOR AN OUTSTANDING ACHIEVEMENT 
IN AERONAUTICAL DEVELOPMENT DURING 

1944 
THE COMMITTEE OF AWARD HAS CHOSEN 


DONALD J. KEIRN 


FOR 
HIS CONTRIBUTION TO THE 


DEVELOPMENT AND UTILIZATION 
OF THE JET PROPULSION ENGINE 


COMMITTEE OF AW 


ISTANT SECRETARY OF WAR FOR AIR 
WAR DEPARTMENT 


PRESIDENT 
INSTITUTE OF THE AERONAUTICAL SCIENCES 


congratulatory telegram to Colonel 
Keirn as follows: ‘Please extend to 
Colonel Keirn my congratulations on 
his being presented The Thurman H. 
Bane Award for 1944. His outstanding 
work in the development of a successful 
jet propulsion engine is a real contri- 
bution to the advancement of aviation.” 
The General Electric Company also 
congratulated Colonel Keirn in a mes- 
sage which said: ‘The General Electric 
Company joins with Colonel Keirn’s 
associates in offering sincere congratu- 
lations on the occasion of the presenta- 
tion of the Bane Award. We are fully 
aware of the work that Colonel Keirn 
has done on gas turbines and of the 
contributions he has made. We deeply 
appreciate his assistance and coopera- 
tion and we know well that he fully de- 
serves this award. Our best wishes go 
to Don Keirn for continued success.” 
Officers from Wright Field, associ- 
ates of Colonel Keirn, and members of 


the Institute joined in a dinner in honor 
of Colonel Keirn before the presentation 
of the award. Those present at the 
dinner were: Lt. Gen. William S. 
Knudsen, Orville Wright, Brig. Gen. 
F. O. Carroll, Lester D. Gardner, Col. 
J. M. Gillespie, Carl I. Friedlander, 
Col. Marshall 8. Roth, A. Bennett, Col. 
Donald L. Putt, Bradley Jones, Col. 
Bryant L. Boatner, F. T. Harrington, 
C. J. Brukner, Col. H. Z. Bogert, John 
K. Northrop, Col. Paul Nay, John R. 
Weske, Col. R. L. Wassell, Charles 8. 
J. Mac Neil, Jr., Col. J. M. Hayward, 
A. Francis Arcier, Lt. Col. C. Terhune, 
John Allwood, Russell F. Rogers, Major 
E. Kotcher, Richard M. Mock, Major 


S. P. Voorhees, Bennett H. Horchler, , 


Major L. D. Mitchell, George R. For- 
man, Lt. Edward Woll, Robert R. Dex- 
ter, Lt. Robert G. Bartlett, and H. Yale 
Mageoch. 

Information about the jet propulsion 
engine, which will power fighter air- 


171 


craft of greater épeeds than possible 
with airplanes of the conventional t 

was first made public during the current 
year. It was originally built and 
flown in Great Britain. Colonel Keirn, 
Power Plant Laboratory, Air Technical 
Service Command, was appointed by 
the Commanding General, Army Air 
Forces, in 1941 to go to England to 
analyze its design, to study the pos- 
sibility of its adaptation to military 
aircraft, to return and develop a source 
of supply, and ultimately to serve as 
director and consultant to those taking 
part in the further development of this 
type of power plant. The work was 
considered of tremendous importance 
because of the great promise it held of 
future increases in the performance 
characteristics of aircraft. 

In 1948, as a result of intensive effort, 
outstanding ability and leadership on 
the part of Colonel Keirn, and the ex- 
cellent cooperation of the General Elec- 
tric Company and the British Ministry 
of Aircraft Production, a new jet pro- 
pulsion engine was built and successfully 
flown. 

Colonel Keirn is one of the select 
group of flying-engineers of the Army 
Air Forces who have proved their value 
in development of the air equipment 
that is winning the present war. A na- 
tive of Colorado, he attended Denver 
schools and the Colorado School of 
Mines. He is a graduate of the U.S. 
Military Academy (1929) and the Air 
Corps Engineering School (1937) and 
holds a master of science degree in 
Aeronautical Engineering (1938) from 
the University of Michigan. He has been 
stationed at Wright Field since 1936. 


Gifts to the Aeronautical 
Archives 


The Misses Elizabeth and Octavia 
Chanute gave the medal presented to 
Octave Chanute in 1910 for his distin- 
guished services to aeronautical science 
by the Aeronautical Society of Great 
Britain; the Octave Chanute Medal, 
presented to Chanute in 1909 by the 
Western Society of Engineers; the E. J. 
Marey medallion; the L. P. Cailletet 
medallion; «a medal . commemorating 
the “liquefaction de gaz”; and the Aero 
Club of America medal presented to the 
Wright brothers in 1905. The Misses 
Chanute also gave five aeronautical 
pamphlets published before 1910 and 
clippings collected by their father. 

The officers of the Institute are par- 
ticularly pleased to have: the Gold 
Medal of The Royal Aeronautical Soci- 
ety in its collection. On the edge of the 
medal the following inscription is en- 
graved: ‘To Octave Chanute in recog- 
nition of his distinguished services to 
aeronautical science, 1910.” 

The Institute greatly appreciates the 
generosity of the Misses Chanute in 
placing these rare and highly personal 
gifts in the collections of the Archives. 

Comdr. Harry F. Guggenheim and 
the Guggenheim family gave the Spirit 
of St. Louis Medal, presented to Daniel 
Guggenheim in 1929 by the American 
Society of Mechanical Engineers, for 
meritorious service in the advancement 
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Like all American warplanes, Boe- 
ing’s super-battleship of the air is 
well equipped with stainless steel 
parts. This rustless metal is used 
wherever great strength and pro- 
longed heat resistance are vital to 
efficiency and safety. 

Some parts made of ARMCO Stain- 
less Steels are indicated in this close- 
up view of the B-29. The four great 
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housings of the Superfortresses’ 2200- 
hp. engines embody stainless steel, 
selected for its strength and resist- 
ance to intense heat generated by the 
mighty power plants. 

Other parts, like the collector sys- 
tems, must “take it” too. In endless 
hours of combat flying, red-hot cor- 
rosive gases blast their way through 
exhaust collectors. And vibration 


_ puts stainless to a severe test. Yet this 


heat-resisting metal comes through 
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unscathed in flight after flight. 

You'll approve these other advan- 
tages of ARMCO Stainless Steels too: 
They form easily and can be fabri- 
cated by the fast spot-welding proc- 
ess. The strength-weight ratio is ex- 
ceptionally high. 

If you want qualities like these in 
your future products, consider using 
ARMCO Stainless. There is a grade for 
every requirement. For complete in- 
formation just address The American 
Rolling Mill Company, 3561 Curtis 
Street, Middletown, Ohio. 


EXPORT: THE ARMCO INTERNATIONAL CORPORATION 
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INSTITUTE NEWS 


Gold medal given to Octave Chanute in 1910 by the Aeronautical Society of Great Britain 


(now The Royal Aeronautical Society). 


of aeronautics. The gift included the 
original gold medal and a replica in 
bronze. This is another instance of a 
family entrusting to the Archives a 
medal having personal associations. 

Lt. Col. Eric Wood gave a piece of a 
Japanese twin-engined bomber shot 
down over Pelelieu Island in 1944. 

A bound scrapbook of clippings from 
the New York Herald Tribune, on the 
career of Charles A. Lindbergh from 
May, 1927, to the early part of 1928, 
was received from Max Rockman, who 
compiled the scrapbook. It contains 
more than 1,500 clippings of news and 
feature stories, editorials, cartoons, 
rotogravure and news pictures, and ad- 
vertisements using Lindbergh themes. 

Three original aeronautical drawings 
were received from Rollin Kirby through 
the courtesy of the Museum of the City 
of New York. A pair of binoculars was 
received from the Kollsman Instrument 
Division of the Square D Company 
through the courtesy of Victor E. 
Carbonara. Mrs. Bella C. Landauer 
gave a handkerchief commemorating 
the Exposition Universelle, Paris, 1900. 

Nineteen insignia of the Royal Nor- 
wegian Air Force were received from the 
Royal Norwegian Air Force Training 
Center. Twenty-nine British Fleet 
Air Arm insignia were received from 
Geoffrey Smith. A lapel wings of the 
East New York Vocational High School 
was sent by Austin O. Huhm. The 
Hamilton Standard Propellers Division 
of the United Aircraft Corporation gave 
a colored print of the Douglas Skymas- 
ter transport airplane. The Republic 
Aviation Corporation gave four colored 
lithographs of the P-47 Thunderbolt 
fighter airplane. 

The British Air Commission in Wash- 
ington added thirteen R.T.P. Transla- 
tions to the large number previously 
given. The Glendale Rocket Society 
sent issues of its Bulletin. General Lu- 
dendorff’s Meine Kriegserinnerungen, 
1914-1918, was received from Eugene 
Moritz. 

Additional gifts were received from 
the Goodyear Tire & Rubber Company, 
Manchester Bank of St. Louis, Lega- 
tion of the Union of South Africa, U.S. 
Office of War Information, Senate and 
House document rooms, Wright Field 
Techical Library and the War Depart- 
ment Bureau, of Public Relations. 


Presented to the Institute by his daughters. 


Daniel Guggenheim Medal for 
1944 Awarded to 
Lawrence D. Bell 


The Dawiel Guggenheim Medal for 
achievement in aeronautics has been 
awarded to Lawrence D. Bell for 
“achievement in design and construction 
of military aircraft and for outstanding 
contributions to the methods of pro- 
duction.” Mr. Bell is an Industrial 
Member of the Institute. 

Mr. Bell is one of the aeronautical 
pioneers still actively engaged in the 
industry. He is widely known for his 
Airacuda, Airacobra, and Kingcobra 
fighter planes, which have held such 
important places in the United Nations’ 
air leadership in the present war. It is 
not so generally known by the public 
that he is also an important producer 
of the Boeing B-29 Superfortress. The 
breadth .of his interests includes rocket 
planes and helicopters. 

His intense interest in aviation took 
him, at the age of 17, into The Glenn L. 
Martin Company, where a year later 
he was shop foreman, quickly rising to 
Vice-President and General Manager. 
After 16 years in that connection, he 
became Vice-President and General 
Manager of the Consolidated Aircraft 


Lawrence D. Bell 
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Corporation. Seven years later he 
organized his own company, specializ- 
ing in fighter planes. He served as 
President of the Aircraft War Produc- 
tion Council, East Coast, and of the 
National Aircraft War Production Coun- 
cil and achieved recognition in business 
through his place on boards of directors 
in various companies. 

The Daniel Guggenheim Medal was 
established in 1928 “‘for notable achieve- 
ment in the advancement of aero- 
nautics.” The award is made by a 
committee appointed by the American 
Society of Mechanical Engineers, So- 
ciety of Automotive Engineers, and the 
Institute of the Aeronautical Sciences, 
together with past medalists residing 
in the United States. Past medalists 
have included Orville Wright, William 
E. Boeing, Donald W. Douglas, Glenn 
L. Martin, and Lt. Gen. James H. Doo- 
little. 


Sections and Branches 


San Diego Section 


The annual business meeting of the 
San Diego Section was held on Sep- 
tember 22 at the Chamber of Commerce 
board room, with about 40 members in 
attendance. In the absence of E. G. 
Stout, Joel N. Whitney, the acting 
chairman, presided. The following list 
of new officers was announced: Chair- 
man, Joel N. Whitney; Vice-Chairman, 
Jack Mason; Treasurer, Franz J. 
Schnaubelt; Corresponding Secretary, 
C. L. Blake; Recording Secretary, F. 
L. Thornburg. 

Following a summary of the preced- 
ing year’s meetings and business activ- 
ities and the presentation of the report 
of the Treasurer, slides were shown giv- 
ing a pictorial view and a floor plan of 
the proposed Institute building for the 
San Diego Section. 

The meeting was concluded by the 
showing of a film depicting the organi- 
zation and disposition of the Army Air 
Forces. 


University of Kansas 


At the first meeting of the fall term 
held on August 31, officers were elected 
and three motion pictures were shown. 
These were: Manganese—Metal from 
the Sea, Airplane—Metals, Fuels, and 
Lubricants, and Lockheed P-38. 

At a meeting on September 28 a lec- 
ture was given by Asst. Prof. Robert 
W. McCloy on the subject of ‘‘Rock- 
ets.” 

On October 12 a motion picture 
Construction of a Light Airplane was 
shown. 


Massachusetts Institute of Technology 


A regular business meeting was held 
on October 18 at which the following 
officers were elected: Chairman, Kirk 
Drumheller, Vice-Chairman, Sheridan 
Ing; Secretary-Treasurer, Robert D. 
Luce; Program Chairman, Robert E. 
Wilson. The new officers will serve 


SC“ 
| 
| 
an- 
0: 
ri- 
oc- 
In 
ng 
or 
in- 
an 
tis 
vw 


Final amplifier of typical P. A. A. 
ground station showing Eimac 
2000T tube, Eimac Vacuum Con- 
densers and Eimac RX 21 rectifiers. 


Write for your copy of Elec. 
tronic Telesis—a 64 page book- 
let fully illustrated — covering 
fi of El ics 
and many of its important 
applications. Written in lay- 
man's language. 


Pan American World Airways, which has done 
so much to advance the war-time goals of the 
nation, has just announced a plan for a new 
service to South America. Employing a fleet of 
stratosphere planes, carrying 108 passengers, 
flying at more than three hundred miles an hour, 
Pan American proposes to take travelers from 
New York to Rio de Janiero in less than twenty 
hours instead of the present sixty-six hours, 
charging $175 for the trip, as against the cur- 
rent rate of $491. 


Pan American Airways and all its associated 
and affiliated companies, which comprise the 
P.A. A. World System, have been using Eimac 
tubes in the key sockets of all ground sta- 
tions for a number of years. 

Because of the extensive operations of 
Pan American World Airways, these tubes 
have been subjected to about every test pos- 
sible — altitudes; ground level; extremely 
cold climates and high temperatures found 
at the equator; conditions of high and low 
humidity; and in some instances, when new 
bases are being built, perhaps somewhat try- 
ing power conditions. The high regard 
which P. A. A. engineers have for Eimac 
tubes is clearly evidenced by their continued 
and more extensive use, as the years roll by. 

The fact that Eimac tubes are the number 
one favorite of the commercial airlines is 
important evidence to substantiate the oft 
repeated statement that “Eimac tubes are 
first choice of leading electronic engineers 
throughout the world.” 


Follow the leaders to 


EITEL-McCULLOUGH, INC., 947 San Mateo Ave.> SAN BRUNO, CALIF. 


PLANTS LOCATED AT: SAN BRUNO, CALIFORNIA AND SALT LAKE CITY, UTAH 
Export Agents: FRAZAR & HANSEN, 301 Clay Street, San Francisco, California, U. S. A. 
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during the school year that started on 
November 6. 

Efforts have been made during the 
past summer to provide several ad- 
dresses by British aeronautical engi- 
neers, but it was found impossible to 
complete the necessary arrangements, 
with the result that special meetings 
were omitted during the summer term. 


University of Texas 


The University of Texas Student 
Branch held a regular meeting on Oc- 
tober 3. A film titled Aircraft Fuels and 
Metals was shown. 

The meeting on October 18 was open 
to the public. John Densenig, Jr., 
Field Representative of Jack & Heintz, 
Inc., spoke on the topic ‘“Gyroscopic 
Instruments and Electrical Accessories 
for Aircraft.”” The discussion included 
gyroscopic theory, the use of gyroscopic 
instruments and safety devices, air- 
driven and electric gyroscopes, and other 
accessories. Cutaway models were used 
in connection with the lecture. 


New Corporate Member 


The Laister-Kauffmann Aircraft 
Corporation of Saint Louis has re- 
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cently become a Corporate Member 
of the Institute. Based on the ex- 
perience of the company, its officers, 
and key personnel in designing and 
flying gliders, the company has spe- 
cialized in designing and building 
training and cargo gliders. It received 
from the Government one of the larg- 
est contracts for the TG-4A training 
gliders, and it is also participating in 
the production of the CG-4A troop 
and cargo-carrying glider. 

The organization has also designed 
and developed its own. version of a 
cargo and troop-carrying glider. This 
aircraft is reported to have passed all 
required static tests and flight tests and 
is now ready for production. In addi- 
tion to these activities, the company is 
extensively engaged in reclaiming CG- 
4A gliders that have been used in this 
country for training air-borne units for 
combat service. It is one of three 
glider manufacturers selected for this 
assignment. 


New Membership Emblems 


New membership emblems, so de- 
signed as to enable the Institute to pro- 
vide a separate emblem for each grade 
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of membership, will soon be avail- 
able. 

These new emblems will make pos- 
sible the identification of the various 
grades as follows: 


Honorary Fellows and Fellows: 
Black lines on a gold background. 

Associate Fellows: Gold lines on a 
black background. 

MEMBERS and Industrial Mem- 
bers: Black lines on a silver 
background. 

Technical Members: Silver lines on 
a black background. 

Affiliates: Silver lines on a white 
background. 

Student Members: Gold lines on 
a white background. 


The emblems for the grades of Asso- 
ciate Fellow, Technical Members, Af- 
filiates, and Student Members are the 
same as those used previously. The 
new membership emblems for Honorary 
Fellows and Fellows and for MEM- 
BERS and Industrial Members will be 
sent on request, without charge. 
These grades of members are requested 
to return any emblems they may have 
at the time of making their re- 
quest. 


National Air Transport and Fall Nhiatinizs 


For the information of members and readers, the following account of the two past National Meetings includes the available 


abstracts of the papers presented in the Technical Sessions. 


The complete program of each meeting is given. 


Each of the papers presented will be considered for publication in forthcoming issues of either the JouRNAL OF THE AERONAU- 


TICAL SciENCES or the AERONAUTICAL ENGINEERING REVIEW. 


A limited number of preprints of those papers marked with an 


asterisk (*) are available for distribution to company libraries. Only one set of preprints will be made available to companies or 
their divisions at a mailing and handling charge of $0.25 per preprint. Individuals desiring copies of the papers should write di- 


rectly to the authors. 


The National Air Transport Meeting 
was held in the Hotel Statler, Washing- 
ton, D.C., on the afternoon and even- 
ing of Friday, October 20, 1944. Ap- 
proximately 400 members and guests 
attended the two Technical Sessions. 
The program of the meeting follows: 


2:00-5:00 P.M. Federal Room 


Chairman: Otto E. Kirchner 
American Airlines, Inc. 


A Study of Possible Glider Uses in 
Commercial Operations—Albert E. 
Blomquist, Major, Air Corps. 

The experience gained in the design of 
utilization of gliders for military operations 
is sufficient to indicate the possible com- 
mercial applications of gliders and to es- 
tablish the design criteria for cargo gliders. 


Air Transport Meeting 


The glider can be employed to expand 
the limits of efficient performance of a 
majority of the present and future trans- 
port aircraft and can, when used in con- 
junction with properly designed tugs and 
pickup gear, bring the advantages of air 
transportation to vast areas not now 
served by any well developed net of either 
ground or air transport. 

A casual review of the transportation 
nets of various sections of the world indi- 
cate that only the United States, parts of 
Canada, England, and Europe have fairly 
well developed systems of communica- 
tions and transportation. In China, other 
sections of Asia, parts of Russia, Australia, 
Africa, and Central and South America, 
the road and rail nets are not well de- 
veloped, and air transport has brought 
service to only a small segmént of the areas 
that could be served efficiently by air. 


There have been some instances of the 
use of air transportation to open hitherto 
inaccessible areas, particularly in Central 
and South America and Canada. In no 
case has this means of transport been 
properly exploited or have gliders been 
considered as a means of efficient air opera- 
tions in difficult terrain. 

The military developments have been 
carried to a point where the different tech- 
niques of towed flight, free flight, landings 
in restricted areas, and pickup are well de- 
fined. The information available on mili- 
tary operations when coupled with a thor- 
ough knowledge of existing types of air 
service can be used as a basis for deter- 
mining the application of gliders to com- 
mercial transportation requirements. 

It is not the purpose of this paper to pre- 
sent a detailed analysis of glider uses. 
Such a presentation would take consider- 


| 
e 
of 
Ss, 
Ss, 
ethe | 
imac | 
Sta- | 
s of | 
ubes | 
pos- | 
yund | 
low 
new 
try- | 
ved 
l by. 
ber | 
iS 
> oft 
are 
eers 
ALIF. | 
UTAH 
S. A. 
| 


AERONAUTICAL ENGINEERING REVIEW—DECEMBER, 1944 


It pays to be “Nosey” 


about your Plant Air! 


1. IF THERE ARE ANY innocent-looking 
vapors hanging around your plant—it 
will pay you to take another look at 
them. They may be costing you money. 
Smoke, steam and fumes have a way of 
slowing down workers . . . corroding 
equipment and even affecting the qual- 
ity of finished products. 


4. HOOD DESIGN comes next. Hoods 
should be placed as close as possible 
to the source without’ inconveniencing 
workers or hindering the process. And 
if hoods must be elevated, Sturtevant 
Engineers have worked out the exact 
degree of increase in hood size required 
for maximum efficiency. 


2. BUT REMEMBER, there’s a lot more 
to fume control than just slapping a fan 
in the wall to exhaust air outside. The 
trick is to pick up fumes at the source— 
as soon as they are released—and to do 
it with minimum heat loss and oper- 
ating expense. 


3. FIRST STEP then, is installation anal- 
ysis. One process may call for a single 
fan drawing through a system of ducts. 
Another set-up may call for an individ- 
ual fan unit for each hood. In either 
case, provision for replacement air 
must be studied. 


5. IF FUMES are corrosive or toxic, care 
must be taken to prevent leakage in the 
system and corrosion of the fan and 
other equipment. Valuable elements in 
your fumes can be reclaimed handily. 
One Sturtevant System collects gasoline 
vapor from process with the result that 
60% is recovered. 


Set your sights—NOW to 
forge ahead on conversion day 


6. TO GET RID of fumes effectively—at 
lowest cost—equipment must be geared 
to your processing, designed by men 
who know all the ins and outs of fume 
control. Sturtevant Engineers—with ex- 
perience in hundreds of fields, with all 
types of equipment to draw on—can 
give you unbiased recommendations. 


SOLID PRODUCTION GAINS will fall to manufacturers who plan now with 
Sturtevant for better fume exhaust after Victory. Elimination of employee 
health menace . . . more efficient workers and working conditions . . . equip- 
ment protected against corrosion ... these results of engineered air are bound 
to strengthen your competitive position. Have your post-war planning com- 
mittee get Sturtevant recommendations now—for “Putting Air to Work” in 
your plant on V-day. 


B. F. STURTEVANT COMPANY «+ Hyde Park, Boston 36, Mass. 


Sturtevant 


SYSTEMS and EQUIPMENT 
Engineered for Efficiency in 


Heating 
Ventilating 
Air Conditioning 
Dust and Fume Control 
Pneumatic Conveying 
Vacuum Cleaning 
Mechanical Draft 
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able research. It is proposed, however, 
to present a review of possible applica- 
tions of air train operations to commercial 
air transportation, that can be used as a 
guide to further investigations of the sub- 
ject. 


*A Review of the Aerodynamics of 
Flight Load Factors in Relation to the 
Safety Regulations—Hugh B. Free- 
man, Consolidated Vultee Aircraft 
Corporation. 

This article reviews briefly the aerody- 
namics of light load factors. An equa- 
tion for the minimum maneuver load fac- 
tor is proposed for planes in the transport 
category, based on the gust stalling speed 
and a ‘‘turbulent air maneuvering speed 
range.” 

For a value of 25 m.p.h., this equation 
yields load factors in good agreement with 
past experience. Suggested flight tests 
for the experimental determination of the 
turbulent maneuvering speed range would 
answer the question as to whether load 
factors could safely be lowered. The 
equation applies to flapped as well as un- 
flapped wings. 

It is concluded that the existing formula 
for maneuver load factors, based on power 
loading and gross weight, should be aban- 
doned for a more rational equation based 
on the dominant parameters of the air- 
plane, i. e., wing loading and aspect ratio. 
A more reasonable lower limit for the ma- 
neuver load factor would be that imposed 
by a horizontal turn at an angle bank of 
60°. This limit could be reached only by 
airplanes with wing loadings much higher 
than any now contemplated. 


Decreasing Landing Time Losses in 

Air Line Operations—James G. Ray, 

Vice-President, Southwest Airways 
Company. 

Speed is still the greatest asset of flying 
and it is the overall speed that counts. 
Today, the three air lines competing for 
New York to Los Angeles traffic average 
118 m.p.h. in aircraft that cruise at 180 
m.p.h. The aviation industry is getting 
dangerously close to overall air speeds, 
which do not offer a sufficient margin over 
possible streamlined trains and_ super- 
highway automobile travel to win and 
hold a substantial volume of traffic. Air 
line schedules should be speeded up by 
using faster airplanes, especially designed 
to aid in the second of the two methods of 
improvement, decreasing the time lost at 
landing stops. This problem will be more 
difficult in the years after the war as we 
expand air transport to a much larger 
number of cities and towns. Basie design 
of the aircraft should place the fuselage 
horizontal and close to the ground by use 
of a tricycle gear to facilitate loading and 
unloading passengers and cargo. Still 
greater timesavings could be made by es- 
tablishing improved operating procedures, 
eliminating the necessity for traffic circles 
above airports, long taxies and on-course 
landings and take-offs wherever possible. 
Requirements of an airport for the im- 
proved aircraft and its complementing set 
of procedures become much less. For 
smaller terminals, a single runway will 
be sufficient in most cases. 
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7:30-11:00 P.M. 
Federal Room 


Chairman: T. P. Wright 
Civil Aeronautics Administrator 


New York City’s International Airport 
at Idlewild—Jay Downer, Consulting 
Engineer, Airport at Idlewild. 


This discussion covers the layout and 
detail design for New York City’s Munici- 
pal Airport at Idlewild. It describes the 
location, runway layout, accessibility, and 
operating characteristics of the field, as 
well as pavement designs, drainage and 
grating problems, lighting and other util- 
ity systems, safety provisions, anticipa- 
tion for future expansion, and miscel- 
laneous design and construction fea- 
tures. 


*Developments in Air-Traffic Control 

—Glen A. Gilbert, Chief, Air Travel 

Control, Division, Civil Aeronautics 
Administration. 


The control of air traffic has two main 
purposes—providing separation between 
aircraft as required to prevent collision 
and avoiding delays to the movement 
of aircraft because of traffic conges- 
tion. 

Since safety must be provided at all 
times, the effectiveness of the air-traffic 
control system is determined by the ef- 
ficiency with which the movement of air- 
craft is accomplished. Today aircraft 
can be landed at an airport during instru- 
ment approach conditions at the rate of 
but five per hour. This rate obviously 
must be substantially increased if the ef- 
ficiency of the air-traffic control system is 
to meet the demands of present and future 
air transportation. 

The Civil Aeronautics Administration 
has under way a four-poiit. program of de- 
velopments that will raise the capacity of 
the present air-traffic control system by at 
least four times. This program will pro- 
vide only temporary improvement, how- 
ever, and more far-reaching developments 
must be accomplished in the relatively 
near future. 

Developments in the field of interna- 
tional air-traffic control also are now under 
way. These include the formulation of 
Air Traffic Rules for International Air 
Navigation and International Air Traffic 
Control Practices. Ultimately visualized 
is a uniform system of air-traffic control 
covering all areas in the world where air 
traffic is of such proportions as to require 
this service. 

The air-traffic control problems of the 
future can be solved if certain additional 
developments materialize. These include 
devices in the aircraft and on the ground 
to permit delegating to the individual 
pilot responsibility for maintaining safe 
separation from other aircraft. With such 
devices, pilots will need to follow only 
simple ‘‘rules of the road,’’ and the em- 
phasis of air-traffic control will be shifted 
from the prevention of collisions between 
aircraft to the maintenance of efficiency 
im air transportation by providing for a 
smooth and well-regulated flow of air 
traffic. 
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Emergency Equipment for Commer- 
cial Transoceanic Flight Operations— 
William H. Hall, Transatlantic Divi- 
sion Engineer, American Airlines, 

Ine. 


Existing regulations governing commer- 
cial operation on over-ocean routes are 
currently being revised to include, among 
other things, provisions for life rafts, life 
preservers, and other emergency equip- 
ment. Such equipment now available for 
use on commercial and military overwater 
operations imposes a great weight and 
space penalty on the carrier. Considering 
that there are over 30 applicants for over- 
water routes and that many contemplate - 
using aircraft with passenger capacities 
reckoned in scores, it is highly desirable 
that emphasis be put on the development 
of lightweight, compact, and efficient 
emergency equipment. It is the purpose 
of this paper to outline the requirements 
that must be met and to discuss plans for 
the development of emergency equipment 
to meet such requirements. Attention will 
also be given to the stowage of such equip- 
ment with emphasis on reasons for the 
accommodation of such equipment in air- 
craft design. The benefits of standardiza- 
tion of emergency equipment will be dis- 
cussed, and a plan will be suggested for 
accomplishing such standardization. Pro- 
posals brought up in the paper have de- 
veloped as the result of research work and 
conferences with United States and Allied 
air-sea rescue organizations, branches of 
the Army Air Forces, emergency equip- 
ment manufacturers, and commercial 
operators. 


‘Lighting Equipment for Adverse 
Weather Operations—W. T. Harding, 
Major, Air Corps; Assistant Chief, 
Electrical Branch, Equipment Labo- 
: ratory; Wright Field. 


The safety that is inherent in the opera- 
tions of the present day commercial air- 
lines is well known to the traveling public. 
This safety of operations, however, is at- 
tained at the expense of regularity of oper- 
ations. 

Flights are delayed, or cancelled, either 
because of weather conditions enroute 
or, more usually, because of weather 
copditions at the terminal airports. Al- 
though the interruptions or delays to 
regularly scheduled flights on an annual 
basis may be less than 5 per cent, these ir- 
regularities in schedules should be reduced 
as they are highly inconvenient to the 
traveler and costly to the air lines. It is 
not suggested that these irregularities be 
decreased at the expense of safety. It is 
suggested, however, that the problem be 
analyzed in an effort to correct this dif- 
ficulty without impairing the safety record 
that now exists. 

Lighting equipment developed by the 
Army Air Forces is being utilized at ad- 
vanced bases as an aid for operations, 
either day or night, under adverse weather, 
conditions. Service experience with this 
equipment, which is described and illus- 
trated, has been favorable. The steps 
necessary to mike this aid available for 
commercial operations are presented. _ 
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“used almost 
exclusively 


bY /TWA\ 


TRANSCONTINENTAL 


Ask any navigator, whose calculations have controlled the 
fate of trackless transoceanic flights, how he feels about aerial 
sextants. Invariably he'll answer that a sextant is more than 
an instrument of precise measurement. It's something you 
trust — or don’t. It has to do with air-instinct. Something 
known only to men who know the skies. 

Ed Bolton, chief navigator of the far flung routes of the 
TWA Intercontinental Division says, “Our navigators use 
Fairchild Aerial Sextants almost exclusively on all transoceanic 
flights. They are dependable, rugged, compact, accurate.” 

And rightfully so. For Fairchild Aerial Sextants were de- 
veloped from a basic design suggested by the U. S. Army Air 


AND INSTRUMENT CORPORATION 


REVIEW—DECEMBER, 1944 


Navigator Thurl Ravenscroft of TWA 


Force to be compact, lightweight, easily handled . . . with a 
bubble that remains ‘stable’... with automatic recording of 
consecutive sights during the entire sighting cycle of optional 
duration. 

Fairchild leadership in the design and precision production 
of aerial operations instruments . . . which include aerial sex- 
tants, cameras, radio direction finders, lead computing gun 
sights . .. is the reward of an air-minded policy of engineer- 
ing and building far beyond the stated basic specifica- 
tions of any given problem. New York Office: 475—10th 
Avenue, New York 18; Plant: 88-06 Van Wyck Boulevard, 
Jamaica 1, New York. 
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INSTETUTE NEWS 


National Fall Meeting 


The National Fall Meeting was held 
in the Auditorium of the Engineers’ 
Club of Dayton, Dayton, Ohio, on the 
afternoons and evenings of November 9 
and 10, 1944. The four sessions were 
well attended; an average of 130 mem- 
bers were present at each of the Tech- 
nical Sessions, and approximately 200 
members were present at the presenta- 
tion of The Thurman H. Bane Award 
to Col. Donald J. Keirn on Thursday 
preceding the evening session. 

The following twelve papers were pre- 
sented: 


Thursday, Nov. 9, 1944, 2:00 
P.M 


Chairman: Bradley Jones 


Professor in Charge of Dept. of Aero. 
Engineering, University of Cincinnati 


Radio Noise in Aircraft Engines— 
Capt. Alfred E. Teachman, Air 
Corps, Aircraft Radio Laboratory, 
Engineering Division, Wright Field. 

The growing importance of radio equip- 
ment in aircraft operations, both commer- 
cial and military, requires the complete 
elimination of engine ignition radio noise. 
This is shown to be entirely possible. 
Characteristics of the ignition impulse and 
its radio frequency effects are outlined. 
It is shown that resonant oscillations in the 
ignition system occur above 10 megacy- 
cles and that resistance wire cable mark- 
edly reduces the intensity of these oscilla- 
tions. Filters for magneto grounding 
circuits are found to have a limited value 
in the V.H.F. range. Shielding concepts 
and the fundamentals of shielding design 
are presented with emphasis on the prob- 
lem of obtaining continuity of the shield 
at joints and parting surfaces. Conduct- 
ing gaskets of various types are described 
and the conditions which they must satisfy 
to achieve shielding effectiveness are 
stated. Some recent tests show wide 
differences in shielding effectiveness of 
flexible shielding conduit. Practical test- 
ing methods for the design engineer are 
suggested. 


Aircraft Engine Gauge Unit—C. H. 
Ridgley and J. L. Theisen, General 
Electric Company, West Lynn Works. 

The engine gauge unit for aircraft is a 
combination of three indicating instru- 
ments in a single case. The measurements 
made are oil temperature, oil pressure, and 
fuel pressure—three fundamental condi- 
tions of a gasoline engine which need to be 
checked at intervals and as quickly as 
possible. 

The physical appearance and mechani- 
cal design of the engine gauge unit have 
changed several times since the first one 
was used. The latest form conforms to 
present-day requirements for standardiza- 
tion of size and shape and to new specifi- 
cations for performance. 

The temperature indication is obtained 
with a remote electrical system. The pres- 
sure indications are obtained with direct- 
reading mechanisms, with pipe lines trans- 


mitting the actual pressures to the instru- 
ment. The fuel pressure gauge is adif- 
ferential indicator using pressure-sensitive 
diaphragms. 

Advancements in engine gauge unit de- 
sign to meet new specifications and to 
facilitate quantity manufacture have been 
in keeping with the general advancement 
in aircraft instrumentation. 


Operational Methods in Servomecha- 

nism Design—William Reste- 

meyer, Assistant Professor of Mathe- 

matics and Mechanics, College of 

Engineering and Commerce, Univer- 
sity of Cincinnati. 

An important class of automatic control 
devices whose use is not restricted to any 
one field is that known as servomecha- 
nisms. Defined technically, a servomecha- 
nism is an automatic control system 
having a controlling element actuated by 
some function of the difference between 
the actual and desired response of the 
controlled element. By the use of opera- 
tional methods in handling physical tran- 
sients, the servo systems are readily 
analyzed and quantitative design charac- 
teristics obtained. 

It is the purpose of this paper to show 
the use of the Laplace Transformation in 
the analysis and design of servomecha- 
nisms. The treatment is divided into three 
main parts: (a) the fundamental theory 
of servomechanisms, (b) the Laplace 
Transformation, and (c) application to a 
simple servomechanism. 

Because of military secrecy, the most 
interesting applications are restricted and 
cannot be treated publicly. For this rea- 
son, the subject matter of this paper is 
based entirely on accessible literature, and 
the example chosen is typical of applica- 
tions in various fields including the mili- 
tary. 


Thursday, Nov. 9, 1944, 8:00 
P.M 


Chairman: Charles 8S. J. Mac Neil, Jr. 
Chief Engineer, Aeroproducts Division, 
General Motors Corporation 


Potentialities of a Capacitance Meas- 

urement Method for Fuel Quantity 

Gauges in Aircraft—C. F. Savage and 

D. B. Pearson, General Electric Com- 
pany, West Lynn Works. 

Methods employing capacitors make 
available several possibilities in the field 
of fuel quantity measurements, particu- 
larly in aircraft applications, which are 
not usually present in the conventional 
float type of remote-indicating liquid indi- 
cators. A method using electric condens- 
ers in the fuel tank is described and the 
potentialities of such a system are dis- 
cussed. 

A comparison is made between various 
features of float type and capacitance type 
gauges, pointing out some of the advan- 
tages and disadvantages of each. The ef- 
fects of temperature, different gasolines, 
airplane attitude, and sudden changes in 
airplane attitude are discussed. 
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Fairchild K-8 Gunsight—Erwin Hale, 
Project Engineer, Fairchild Camera 
and Instrument Corporation. 

The Fairchild K-8 Gunsight is an 
“electrical brain’’ used in aircraft gun 
turrets to provide automatically for correct 
deflection between line-of-sight and ma- 
chine gun to insure hits on enemy aircraft. 
The gunner has only to keep the target 
enclosed within the reticle of the gun sight 
and, by so doing, the electrical units of the 
sight are set in motion to compensate for 
all factors affecting the course of the bullet 
in flight with relation to the moving target. 

All such compensations are computed 
instantaneously, a feature of great im- 
portance when dealing with target speeds 
of 300-500 m.p.h. and bullet velocities of 
2,700 ft. per sec. This electronic unit is 
particularly adaptable for complex prob- 
lems involving several variables’ difficult 
or impossible to handle by mechanical 
means. It is also of potential use in post- 
war developments. 


Electronic Controls in Aircraft— Lieu- 
tenant Ray J. Colin, Jr., Air Corps, 
Equipment Laboratory, Engineering 
Division, Wright Field. 
(No abstract available) 


Friday, Nov. 10, 1944, 2:00 
P.M 


Chairman: John R. Weske 
Professor of Aerodynamics, Case School 
of Applied Science 


Fuel Quantity Measurement Prob- 
lems—A. J. Snyder, Assistant Project 
Engineer, American Airlines, Inc. 

The purpose of this paper is to discuss 
the problem of fuel quantity measurements 
as applied to long-range air-transport air- 
planes. The present trend in the use of 
integral fuel tanks throughout the span 
of the wings has introduced new problems 
in accurate fuel quantity measurements. 
An analysis of all existing measuring de- 
vices indicates that the present systems 
fail to meet fuel quantity measuring re- 
quirements for future long-range air- 
planes. The errors are not inherent in 
the measuring systems themselves but are 
largely caused by variations in specific 
gravity of the fuel, installation tolerances 
of measuring devices, tank calibration er- 
rors, changes in flight attitudes of the air- 
plane, and the volumetric expansion of 
fuel due to temperature changes encoun- 
tered in high-altitude flying. 


Electrical Flight Control—Major L. 

M. Applegate and Lieutenant V. H. 

Quayle, Air Corps, Equipment Labora- 

tory, Engineering Division, Wright 
Field. 

Modern aircraft development is toward 
larger and larger aircraft. The problem of 
providing control for these aircraft is sub- 
ject to serious study as the ordinary con- 
trol levers cannot be operated by the pilot 
without undue physical strain. 

This same problem has been encoun- 
tered and solved by the railroad, auto- 
motive, and marine industries, using me- 
chanical, electromechanical, and electro- 
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I. A. S. 
National Meetings Schedule 


1944-1945 


January 30-31, February 1, 1945 
THIRTEENTH ANNUAL MEETING 


April 26-27, 1945 
DETROIT, MICHIGAN 


May 16-19, 1945 
JOINT MEETING WITH THE 
SOCIETY FOR EXPERIMENTAL 
STRESS ANALYSIS 


NEW YORK 


SPRING MEETING 


BUFFALO, N.Y. 


July, 1945 
ANNUAL SUMMER MEETING LOS ANGELES, CALIF. 


October, 1945 


AIR TRANSPORT MEETING WASHINGTON, D.C. 


The Officers and Council of the Institute invite participation 
in the Technical Sessions of the Meetings of the Institute. 
The Meetings Committee will consider for inclusion on the 


program complete papers, or outlines or summaries of proposed 
papers. 


Information for Participants 


(1) Complete papers, or outlines or summaries should be sub- 
mitted in triplicate at least four months prior to the meeting at 
which it is proposed to present the paper. Outlines or summaries 
should not exceed 1,000 words. 


(2) Each paper should be so planned that it may be presented 
within a time limit of 45 minutes. 


(3) All papers submitted will be considered for publication 
in the Journal of the Aeronautical Sciences or the Aeronautical 
Engineering Review. While a paper should be planned to take 
only 45 minutes for presentation at a meeting, the written pres- 
entation may have a maximum length of approximately 15,000 
words. 


(4) All material received will be submitted to the Meetings 
Committee. Authors will be notified, in ample time to prepare 
the complete paper, whether or not their papers can be scheduled 
for presentation. 


All correspondence should be addressed to 
The Meetings Committee 
Institute of the Aeronautical Sciences 


1505 RCA Building West 
30 Rockefeller Plaza 
New York 20, N. Y. 


pneumatic control systems designed to 
fit their particular applications. 

At the present time Electrical Flight 
Control is represented by Automatic 
Pilots that can fly ships on a straight and 
level course. Manual control may be 
superimposed on the Automatic Pilot 
system by the pilot when such action be- 
comes necessary. 

One of the many design obstacles that 
must be overcome is, perhaps, a psycho- 
logic problem involving the pilot’s ‘‘feel” 
of his aircraft and his ability to ‘‘fly by the 
seat of his pants.’ The use of the Elec- 
trical Flight Control system will isolate 
the pilot from actually ‘‘feeling” the air 
pressure on the control surfaces in response 
to movement of the control column. Syn- 
thetic devices to simulate this ‘‘feel’’ are 
used, although their value is still subject 
to debate by those concerned. 

This paper is primarily concerned with 
the actuating units (servo motors) and 
the control features of the entire system. 
An analysis of the extra weight involved 
in the various control systems discussed 
is also made. 


*Some Design Considerations of Elec- | 


trohydraulic Power Supply Systems- 

W. C. Trautman, Chief Hydraulic 

Engineer, Pacific Division, Bendix 
Aviation Corporation. 

This paper concerns itself with such con- 
siderations as: (1) An explanation of pur- 
pose of an electrohydraulic power supply 
system; (2) pertinent advantages of such 
a system compared to unipower systems; 
(3) a review of the several control systems 
that can be used in such power supply 
systems; (4) application conditions which 
bring out the advantages of a dual-power 
system; and (5) the prediction of future 
trends which may be expected. Full 
cognizance of the relative newness of this 
type of system is noted, and only those 
systems which are in use, or being consid- 
ered, are discussed. 

Careful attention is drawn to the fact 
that, while advantages can be realized from 
such a system, it is not applicable to every 
accessory problem in aircraft. The limi- 
tations are enumerated for guidance in 
individual investigations where usage is 
being considered. 

Particularly in large aircraft, the pro- 
gressive development of such systems as a 
function of aircraft development is clearly 
indicated. 


Friday, Nov. 10, 1944, 8:00 


P.M. 


Chairman: Richard M. Mock 


Vice President, Lear Incorporated 


The Radio Navigator—S. B. Littauer, 

Receiver Engineering, Bendix Radio 

Division, Bendix Aviation Corpora- 
tion. 

In current practice, intelligence from a 
magnetic compass and from single or dual 
ADF are taken separately. The full value 
of radio navigation is only realized when 
this information is properly combined in 
order to yield other desired data. This 
procedure is greatly simplified and the 
effectiveness, and scope of radio naviga- 
tion is greatly increased when this process 
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the Magic of 
4 ipa another look at that new product your designers are plan- 


ning. It may be that Automatic Electric control devices can make 
it function better—at lower cost. It’s worth checking into. 


To help designers perfect new developments—or improve old ones 
—Automatic Electric offers this unique three-point service: 


Here are jobs that can be done easier 


and better with Automatic Electric 
1. Technical advice by experienced field engineers, who know 


” ee ” control devices: 
the “how” and ‘“‘why”’ of control technique. 


2. A complete range of relays, stepping switches, and other con- Automatic Selection and Switching of 
trol units—time-proved products readily adapted to your Circuits « Time, Temperature and Se- 
needs. 


quence Control Counting and Tofal- 
3. A design and manufacturing service for complete engineered 


: izing @ Inspection and Sorting Operations 
assemblies. 9 P 


e All Types of Electrical and Electronic 
Ask our field engineer for a copy of our catalog of control devices. 


He will be glad to show you how they can serve you. Control. 


Relays 


AND OTHER CO YNTROL DEVICES 


AUTOMATIC ELECTRIC SALES CORPORATION 
1033 West Van Buren Street e Chicago 7, Illinois 


AUT O MATIC 
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HEAT TRANSFER 


...and some often-overlooked factors 
that retard it 


Frequently, in choosing a material for 
heat transfer work, too much impor- 
tance is given to its thermal conduc- 


unimportant the thermal conductivity 
rating of the metallic wall. 
Similar evidence is given by the 


tivity. table which shows a comparison of the 
This is done in the belief that the conductance ranges for metallic walls 
conductance of the material is the main and films. 


factor in determining the heat transfer 
efficiency of the equipment throughout 
its working life. 

The importance of other properties 
which may contribute more, in the long 
run, to successful heat transfer is dis- 
regarded. The importance of oxidation 
resistance ... and free- 
dom from corrosion prod- 


TABLE OF COMPARATIVE HEAT 
TRANSFER VALUES 


Although the absolute values of film 
conductances vary with conditions and 
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- very thin and tenacious oxides within 


their limiting temperature range. There 
are no thick corrosion scale deposits to 
slow up heat transfer...little in the 
way of roughened surfaces to offer a 
foothold to gas or liquid films. 

In addition, the INCO Nickel Alloys 
have the other properties needed by 
aviation construction materials. They 
are strong and tough...they retain 
strength and toughness at both high 
and low temperatures. And the indi- 
vidual alloys have specialized proper- 
ties that fit them for specialized appli- 
cations, 


USE OF INCONEL IN 
HEAT TRANSFER 
As an example, consider the Inconel 


boilers that supply steam heat to 
United Airlines’ “Mainliner” cabins. 


ucts ... for example, are <<: 
\ In actual service under 


corrosive conditions and | Liquid Being He Heated 


high temperatures, the 


clean surface provided by 


ant materials such as the Metallic Wall UH 
than the thermal conduc- ele Hot Gas Gas Film - Gh 


CORROSION AND 


A section through a metallic wall transferring heat from a hot gas to a cooler liquid, 
showing gas and liquid films, corrosion deposits, and the general effect 


HEAT TRANSFER 


of each upon the temperature gradient. 


Materials that corrode 


build up jackets of scale. 
Such coatings permit relatively little 
heat to pass through. 


The same heat-deadening effect is 
produced by films that form on metal- 
lic walls heated to oxidizing tem- 
peratures, and by films of heating or 
cooling gases that cling to metallic 
walls roughened by oxidation. Both the 
corrosive scale deposits and the gas 
films act as insulators rather than con- 
ductors. 

This is shown graphically in the ac- 
companying sketch. Note how the films 
and corrosion scale slow up the heat 
transfer rate. They make relatively 


COMPARISON OF THE CONDUCTANCE 
RANGES FOR METALLIC WALLS AND FILMS 


Conductance Range 


of Obstruction Beu. ‘hr.'sa. 


Metal wall 

1 in. thick | 75to 3,000 

0.025 in. thick 3,000 to 120,000 
Condensing vapor 1,000 to 4,000 
Evaporating liquid 500to 2,000 
Liquid being heated 50 to 500 
Liquid being cooled 40to . 400 
Gas being heated 5 to 50 
Gas being cooled 5to 40 
Corrosion scale 5 to 20 


can be determined accurately only by 
experiment in each application, their 
relative values are of the magnitude 
shown in the accompanying table. Con- 
ductance ranges for metallic walls one 
inch and 0.025 inch thick also are given 
for comparison. 

A study of the sketch and the table 
confirms the statement that, in many 
heat transfer jobs, the oxidizing char- 
acteristics of a material are fully as 
important as its thermal conductivity 
and its high-temperature mechanical 
properties. 


CORROSION RESISTANCE OF 
INCO NICKEL ALLOYS 
Nickel and high-nickel alloys offer a 


wide range of thermal conductivity. 
Monel, Nickel and Inconel develop 


NICKEL dit) ALLOYS 


Installed in the engine exhaust stacks, 
they are exposed to the blast of corro- 
sive gases at 1500° F. They must also 
resist the shock of inrushing water at 
200° F....a difference of 1300° F. on 
the inner and outer surfaces of the thin 
Inconel wall. Yet, despite these de- 
structive factors, and the incessant vi- 
bration, Inconel boilers give hundreds 
of hours of completely satisfactory 
heat transfer service. 

For further information about Heat 
Transfer, important to designers and 
builders of aircraft, write today for the 
INCO technical bulletin, “Heat Trans- 
fer Through Metallic Walls.” Address: 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 WALL ST., NEW YORK 5, N.Y. 
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is made automatic... By the introduction 
of the Universal Indicator, the Flux Gate 
Compass and ADF are integrated into one 
system yielding directly, on one indicator, 
true heading, true radio bearing, drift 
angle, and wind angle, among other func- 
tions. 

By means of the automatic indications 
thus obtained, it is possible to double the 
customary ‘‘homing”’ range of the ADF, 
apply drift corrections directly, and ob- 
tain fixes rapidly. Information is thus 
automatically provided by the one indi- 
cator for computing ground speed, solving 
“bow and beam bearing,” ‘‘doubling on 
the bow,” wind star, and triangle of veloci- 
ties problems. In addition, track angle 
navigation and other methods are made 
possible. By means of the Universal Indi- 
cator the Flux Gate-ADF combination in 
effect becomes a complete Radio Naviga- 
tor. 


Electrical Equipment for Aircraft— 

Lieutenant Colonel T. B. Holliday, 

Air Corps, Equipment Laboratory, 

Engineering Division, Wright Field. 
(No abstract available) 


‘Electrical Retraction Systems—Lieu- 
tenant H. M. Taylor, Air Corps, 
Equipment Laboratory, Engineering 
Division, Wright Field. 
(No abstract available) 


News of Members 


Peter Altman, for many years head of 
the Aeronautics Department of the Uni- 
versity of Detroit and, recently, Engi- 
neering Consultant in Detroit, has be- 
come associated with Aeronca Aircraft 
Corporation as Consulting Engineer. 

Seymour M. Arkawy has joined the 
Fleetwings Division of Kaiser Cargo, Inc., 
as Wing and Tool Group Leader. 

Gilbert C. Best is now with Consolidated 
Vultee Aircraft Corporation as a Stress 
Analyst. 

Richard J. Cerny has transferred to Con- 
solidated Vultee Aircraft Corporation as a 
Flight Test Analyst in the Flight Research 
Department. 

Bela K. Erdoss received the degree of 
Ph.D. in Mechanical Engineering from 
Lehigh University. 

William S. Holmes has been commis- 
sioned an Ensign in the U.S. Naval Re- 
serve. 

G. Sumner Ireland has been appointed 
Eastern Representative of the Sales Pro- 
motion Section of the Contracts Depart- 
ment of Curtiss-Wright Corporation, at 
New York. 

Marion S. Israel has joined North Amer- 
ican Aviation, Inc., as Engineering De- 
signer (Preliminary Design). 

Julius Jonas has been appointed Power 
Plant Engineer at the Fort Worth Divi- 
sion of Consolidated Vultee Aircraft Cor- 
poration. 

Frederick J. Knack, recently engaged in 
engineering and production work with 
Fairchild Aircraft Division of Fairchild 
Engine & Airplane Corporation, has been 
elected Vice-President in Charge of Engi- 
neering at Luscombe Airplane -Corpora- 


INSTITUTE NEWS 


Joel Whitney, director and manager 
of the Ryan Aeronautical Institute, 
has been named new chairman of the 
San Diego Section of the Institute of 
the Aeronautical Sciences. A member 
of the Ryan organization for the past 
4 years, Mr. Whitney is an engineering 
graduate of the Massachusetts Institute 
of Technology. Before his affiliation 
with the Ryan Aeronautical Institute, 
he was for 2 years a technical instructor 
of Army Air Forces aviation cadets, in 
connection with the Ryan school’s pri- 
mary pilot training program for the U.S. 
Army. Mr. Whitney is a MEMBER 
of the Institute. 


tion, thereby rejoining the Luscombe or- 
ganization of which he was Vice-President 
and Chief Engineer in 1937. 


Members 


The following applicants for member- 
ship or applicants for change of previous 
grade have been admitted to membership 
in the grades indicated since the publica- 
tion of the list in the last issue of the Rr- 
VIEW. 


Transferred to Associate Fellow Grade 


Foottit, Harold Raymond, Squadron 
Leader, Royal Canadian Air Force. 


Elected to MEMBER Grade 


Bachman, Rudolph Emil, Project Engi- 
neer, Specialties Inc. 

Binder, Raymond Charles, Ph.D.; Prof. 
of Mech. Engineering, Purdue University. 

Boyer, Capt. Jimmy Vinson, A.C.; 
Member Standardization Board, U-/S. 
Army Air Forces. 

Burroughs, Kenneth Leland, B.S.; Vice- 
President and Director, The Aeronautical 
University, Inc. 

Carter, Leo Alexander, M.S. in C.E.; 
Asst. Manager (Oklahoma City Plant), 
Douglas Aircraft Co., Inc. 

Crunden, Allan Bernard, Jr., Major, 
Chief, Tactics Section, Aero Medical 
Dept., A.A.F. School of Applied Tactics. 

Dewees, Norman Branson, M.Sc. in 
Engineering; Project Engineer, Pesco 
Products Co. 


183 


Maria Z. Krzywoblocki has received the 
degree of Doctor of Aeronautical Engi- 
neering from Brown University, Provi- 
dence, R.I. He is now a Fellow of the 
University. 

Sol Love has joined Chance Vought 
Aircraft Division of United Aircraft Cor- 
poration as Assistant Project Structural 
Engineer. 

Josef Medwecki has been appointed 
Deputy Chief Designer at the Prenco 
Progress and Engineering Corporation, 
Limited, of Canada. 

Paul W. O’Meara has become a member 
of the staff of Langley Memorial Aero- 
nautical Laboratory of the National Ad- 
visory Committee for Aeronautics, as an 
Aeronautical Engineer. 

Charles N. Paxton has been advanced to 
the rank of Commander in the U.S. Naval 
Reserve. 

John H. Prenzlau is now Management 
Engineer and Consultant with Whiting 
Associates, Inc. 

Julius D. Schetzer has joined the faculty 
of the University of Michigan as Assistant 
Professor of Aeronautical Engineering. 

Carlton E. Sisler, Jr., has received his 
commission as an Ensign in the U.S. Naval 
Reserve. 

George B. Thorp, formerly Professor of 
Aeronautics at the University of Texas 
and, more recently, an Engineer with 
Arens Controls, Ine., has returned to 
academic work as Lecturer in Aeronautics 
at the Northwestern Technological Insti- 
tute of Northwestern University. 

Thomas S. Vallette has joined American 
Airlines, Inc., as Operations Agent. 

Richard F. Vollmer has been appointed 
Manager of Power Plant Design at Good- 
year Aircraft Corporation. 


Elected 


Downey. Hugh C., Field Engineer 
Stratos Corp. 

Fairbanks, Karl Joseph, M.S. in Ae.E.; 
Acting Chief Field Engineer, Develop- 
ment Div., Fairchild Aviation Corp. 

Fennema, Frederick Frakes, B.S. in 
M.E.; Operations Analyst, Operations 
Analyst Section, U.S. Army Air Forces. 

Gossard, Myron Lee, M.S. in C.E.; 
Sr. Stress Analyst, Curtiss-Wright Corp. 

Hawkins, Kenneth Courtney, B.S.; 
Manager, Special Projects Div., Bechtel- 
McCone-Parsons Corp. 

Herbolsheimer, Albert John, M.D.; 
Asst. Chief, Aviation Medical Div., 
C.A.A. 

Ingalls, David, Chief Engineer, Titeflex, 
Ine. 

Linsley, Horace Edgar, Technical Ad- 
visor to Public Relations, Wright Aero- 
nautical Corp. 

Martin, Robert Levin, B.S. in Ae.E.; 
Asst. Project Engineer, Bechtel-McCone- 
Parsons Corp. 

Muir, Roy Cummings, B.S. in E.E.; 
Vice-President in Charge of Engineering, 
General Electric Co. 

Paton, Clyde Raymond, B.S. in M.E.; 
Chief Engineer, Packard Motor Car Co, 

Perlowski, Roy Adam, B.S. in Ae.E.; 
Design Engineer, United Air Lines Trans- 
port Corp. 


hin 
ere 
5s to 
the 
by 
ey 
igh 
di- 
er- 
li- 

el 
to 

S, 
so 
at 
Qn 
in 
ds 
at 
d 
e 
s- 
Ss: 


184 


DIVISION, GENERAL MOTORS CORPORATION 
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AIR PATROL— 
CIVILIAN STYLE 


Delco-Remy 
Aircraft Electrical Equipment 


Over coastline, forest country and plains, auxiliary ‘‘eyes’’ of the 
armed forces peer earthward—eyes of the Civil Air Patrol. The job 
they are doing is an unselfish routine of volunteer air hours, tedious 
tasks, courier service and assermbly maneuvers... essential to 
national security, and contributing much to the progress of aviation 


in years to come. 


More than half of Delco-Remy’s facilities are now engaged in the 
manufacture of electrical units, precision parts and products for the 
aircraft industry. The efficiency and dependability of Delco-Remy 
electrical equipment in military planes of all types qualify it for 


service in cargo ships, airliners and the private planes of the future. 
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Price, Edmund Taber, B.S.; President 
and General Manager, Solar Aircraft 
Co. 

Rowe, Norbert Edward, B.Sc.;_ Direc- 
tor of Technical Development, Ministry 
of Aircraft Production (England). 

Ryan, Tubal Claude, President and 
General Manager, Ryan Aeronautical 
Co. 

Salmon, Benjamin Tyler, Chief Engi- 
neer, Ryan Aeronautical Co. 

Thompson, Walter Edwin, B.S. & C.E.; 
Stress Analyst, Consolidated Vultee Air- 
craft Corp. 

Vilas, Jack, Asst. to the President, The 
Pyle-National Co. 

Welmers, Dr. Everett Thomas, Ph.D.; 
Flight Research Engineer, Bell Aircraft 
Corp. 

Werner, Ernest H., B.S.; Aeronautical 
Engineer of Safety Rules, C.A.B. 

Williams, George Kissam, Ph.D.; Asst. 
Prof. of Aero. Engineering, Georgia School 
of Technology. 


Transferred to MEMBER Grade 


Flax, Alexander H., B.Ae.E.; Chief of 
Aerodynamics and Stress Analysis, P-V 
Engineering Forum, Inc. 

LeBeck, Robert Keenan, B.S. in Ae.E.; 
Capt., U.S. Army Air Forces. 


Elected to Industrial Member Grade 


Frontario, Carmelo Anthony, Chief Pro- 
curement Inspector, A.A.F. Matériel 
Command, War Dept. 

Hackley, Sherlock Dresser, A.B., Vice- 
President and General Manager, Fleet- 
wings Div., Kaiser Cargo, Inc. 

Lockwood, Preston, President, Brewster 
Aeronautical Corp. 

Marshall, Jack Curtis, Asst. Gen- 
eral Manager, Commonwealth Aircraft 
Co. 

Powers, Michael Matthew, Chief Sub- 
Contract Engineer, Airplane Div., Curtiss- 
Wright Corp. 

Vedral, Anton Frank, Asst. Wing 
Technical Inspector, U.S. Army Air 
Forces. 


Elected to Technical Member Grade 


Bley, Marvin, F., Lt., Engineering Of- 
ficer, War Dept. 

Bulmer, Malcolm Waite, Station Man- 
ager, Alaska Airlines (Alaska). 

Eoannou, Angelo, ““B’’ Layout Drafts- 
man, The Glenn L. Martin Co. 

Fleishman, Louis John, Asst. Chief 
Flight Engineer, Latin American Diy., 
Pan American Airways System. 

Foster, Gerald V., B.S.; Aero Engi- 
neer, Langley Mem. Aero.  Lab., 
N.A.C.A. 

Godoy, Enrique, M.S. in Ae.E.; Jr. 
Engineer, Pan American Airways 
System. 

Hack, Victor Frank, Lt., B.S. in Ae.FE.; 
Asst. Operations Maintenance Officer, 
U.S. Army Air Forces. 

Hunton, Lynn Wood, Jr., B.S.; Asso- 
ciate Aero. Engineer, Ames Aero. Lab., 
N.A.C.A. 

Kelley, George Mortimer, Jr., Sr. 
Loftsman, The de Havilland Aircraft of 
Canada Ltd. 
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Klunker, Emil Bernard, B.S. in M.E.; 
Engineer, Langley Mem. Aero. Lab., 
N.A.C.A. 

Leizer, Matthew Robert, Asst. Leader, 
Wing Group, Fairchild Aircraft Div., 
Fairchild Engine & Airplane Corp. 

Monroe, Neal Curtis, Group Leader, 
Consolidated Vultee Aircraft Corp. 

Nemerever, William Joseph, M.Sc.; 
Detail Engineer, Boeing Aircraft 
Co. 

Norton,: Elizabeth Frances (Miss), B.S. 
in L.S.; Asst. Technical Librarian, 
Hughes Aircraft Co. 

Ridgway, Robert Coulter, B.S. in Ae.E.; 
Jr. Engineer, Pacific-Alaska Div., Alaska 
Sector, Pan American Airways, Inc. 

Rusler, George Wilbur, B:S.; | Jr. De- 
sign Engineer, Minneapolis-Honeywell 
Regulator Co. 

Sheridan, Hugo Grotius, B.S. in Engi- 
neering, Draftsman, The Glenn L. Martin 
Co. 

Sherman, Earl L., B.S.; M.E.; Jr. 
Engineer, Aircraft Engine Research Lab., 
N.A.C.A. 

Shur, Ira, B.A., Project Engineer, Sim- 
monds Aerocessories Inc. 

Sloan, Lloyd Hamilton, Power-Plant 
Engineer on the Design Staff, Canadian 
Vickers Limited (Canada). 

Taylor, Fen Cannon, Aerodynamicist, 
Boeing? Aircraft Co. 

Warshaw, Victor, Layout Draftsman, 
Edo Aircraft Co. 

Wheelock, John Robert, Aecrodynami- 
cist, Douglas Aircraft Co., Inc. 

Wherry, Thomas Kenneth, Lt., Engi- 
neering Officer, U.S. Army Air Forces. 


Transferred from Student to Technical 
Member 


Anderson, Adrien Ely, B.S. in Ae.E.; 
Aero. Engineer, Ames Aero.  Lab., 
N.A,C.A. 

Becker, Joseph, B.S. in Ae.E.; Private, 
U.S. Army Air Forces. 

Bruno, Joseph Frank, B.Ae.E. 

Bucher, Raymond Kasper, B.S. in 
Ae.E.; Asst. Engineer, Lockheed Air- 
craft Corp. 

Burt, John Arthur, B.S. in Ae.E.; U-S. 
Navy. 

Caruso, Mario Anthony, B.Ae.F. 

Chamberlain, James Drummond, A.B. 
in Engineering; Ensign, U.S.N.R. 

Chen, Chia-Tseng, B.S. in Ae.F. 

Decker, James L., B.S. in Ae.E.; Jr. 
Aerodynamicist, The Glenn L. Martin 
Co. 

Eales, Edward Prescott, B.S.; Aero. 
Engineer, (Research), Langley Mem. 
Aero. Lab., N.A.C.A. 

Edwards, Samuel Sherman, B.Ae.E.; 
Aviation Cadet, U.S.N.R. 

Fadem, David, Engineering Draftsman, 
Chance Vought Aircraft Div., United Air- 
craft Corp. 

Flora, Clarence Conrad, B.Ae.E.; Ap- 
prentice Engineer, Grumman Aircraft 
Engineering Corp. 

Heinrich, Robert Gustav, B.S. in Ae.E.; 
Jr. Engineer, Grumman Aircraft Engi- 
neering Corp. 


185 


Hill, Robert Allan, B.S. in Ae.E.; En- 
gineer, D.W. Onan & Sons. 

Hunter, Robert Linton, B.S. in Ae.E.; 
U.S. Navy. 

Kircher, Lawrence George, B.S. in 
Ae.E.; Aero. Engineer, Langley Mem. 
Aero. Lab., N.A.C.A. 

Laux, Edward Grant, Jr., Engineering 
Draftsman, Chance Vought Aircraft Div., 
United Aircraft Corp. 

Nelson, Robert Leslie, B.S. in Ae.E.; 
Pvt., U.S. Army Air Forces. 

Reed, Chester L., B.S. in M.E.; Struc- 
tures Research, Lockheed Aircraft Corp. 

Reed, Thomas Ansley, B.Ae.E.; En- 
sign, U.S. Navy. 

Shanks, Bernard J., B.Ae.E.;  Engi- 
neering Asst., Douglas Aircraft Co., Ine. 
Simpson, Donald Mosteller, B.Ae.E. 

Stevens, John Erwin, B.S.; Research 
Asst., Massachusetts Institute of Tech- 
nology. 

Tetenman, Norman William, Engineer- 
ing Draftsman, Chance Vought Aircraft 
Div., United Aircraft Corp. 

Thornbury, Kenneth LeRoy, B.S. in 
Ae.E.; Midshipman, U.S.N.R. 

Winegarten, Alvin, Engineering Drafts- 
man, Chance Vought Aircraft Div., United 
Aircraft Corp. 


Elected to Affiliate Grade 


Bosold, Donald Dolan, Lt., Naval Avia- 
tor, U.S. Marine Corps Reserve. 

Caldwell, Tracy Fairfax, Process Ana- 
lyst, Consolidated Vultee Aircraft Corp. 

Cheney, J. Burleigh, President, Skyway 
Corp. 

Pelka, Edward Joseph, Service Repre- 
sentative, Airplane Div., Curtiss-Wright 
Corp. 

Valentin, John Edward Conrad, Jr., 
Draftsman, Tool Design and Engineering 
Dept., Columbia Aircraft Products Ine. 

Wishart, David, Engineering, Draughts- 
man, The De Havilland Aircraft of Can- 
ada Ltd. 


Necrology 


Roland E. Dufrene 


Lt. Roland Ellsworth Dufrene of the 
Army Air Forces, a Technical Member 
of the Institute, was reported by the 
War Department to have been killed in 
an aircraft accident on August 3, 1944. 
He was 24 years of age. 

Lieutenant Dufrene was graduated as 
a Bachelor of Aeronautical Engineer- 
ing from the University of Minnesota 
in 1942. He was commissioned a Sec- 
ond Lieutenant in the Army Air Forces 
and was assigned as an Aeronautical 
Engineer in the Structures Department 
at Wright Field, Dayton, Ohio. He 
had received his license as a private 
pilot. 


Daniel C. Green 


Daniel Crandall Green, Chairman 
of the Board of Cleveland Pneumatic 
Tool Company and Cleveland Pneu- 
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| Answerinc some HELICOPTER auestions 


The past century has witnessed the develop- 
ment of the telegraph, electric light, tele- 
phone, automobile, airplane, radio and many 
other industrial marvels, which are still in the 
process of transforming living conditions 
throughout the world. And today there is 
wide enthusiasm over another revolutionary 
development—the helicopter . . . and wide 
curiosity concerning #ts future possibilities. 

Therefore it is timely to publish a sincere 
and factual appraisal of the helicopter and an informed 
statement of the part it may play in future progress. As one 
of a dozen or more substantial and conservative industrial 
organizations engaged in helicopter development—the old- 
est in the rotary wing field—Kellett Aircraft Corporation 
accepts this opportunity to present some helicopter facts 
and to state the opinions of its management and engineering 
staff on the future of the helicopter. 


DEVELOPMENT HAS BEEN RAPID 
Today, in the United States, a half dozen or more different 
helicopter types are flying. To the best of our knowledge, 
helicopters are flying in no other country, and only in the 
United States is effective research and production being 
carried on. This is largely due to the sponsorship received 
from our military services during the war period. 


WHAT CAN HELICOPTERS DO? 
The helicopter, as a matter of normal flying operation, can 
rise straight into the air from a standing start; land in the 
same way; hang motionless in the air at low altitude over a 
given point for as long as the pilot wishes; fly backwards as 
easily as your automobile reverses; move directly sideways; 
fly safely inside a large auditorium. 


ARE HELICOPTERS EASY TO FLY? 


The men who pilot helicopters today are carefully trained, 
experienced men. Flying a helicopter is not a job for a nov- 
ice. Many controls must be coordinated and the pilot must 
possess excellent skill and judgment. However, these “‘ex- 
perts” are otherwise average individuals and one or two of 
them had never had experience in flying before they stepped 
into helicopters. It is reasonable to expect that “ease of 
flying” will be improved with further engineering develop- 
ments. 
WHAT WILL HELICOPTERS COST? 


Helicopters, if they could be purchased on the market 
today (which military requirements will not permit), would 
be more expensive than the most costly automobile. Engines, 
intricate transmissions, control mechanisms and rotor blades 
require special design and construction methods. Helicop- 
ters are likely to be costly for some time to come. Of course, 
if the efficiency of mass production and the competitive 
enterprise system are permitted to have their effect, the cost 
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is Certain to come down. 


ARE HELICOPTERS SAFER? 
It has not yet been demonstrated that a 
helicopter is any more safe or less safe than 
other aircraft. Conventional airplanes have 
established impressive records for safety. 


WHO WILL USE HELICOPTERS? 
It is our belief that helicopters will have their 
first important usefulness in fields where 
other forms of transportation cannot serve. In many situa- 
tions the helicopter will introduce important savings of 
time, manpower and money. For instance, in the spraying 
of agricultural crops, inspecting and servicing of cross 
country oil pipe lines and electric transmission lines; forest 
and shore patrol; prospecting; in mail and passenger service 
to areas otherwise inaccessible by air. 
WILL HELICOPTERS BE FAST? 
As aircraft, helicopters today are not very fast. To a world 
which accepts 400 m. p. h. flight as commonplace, they may 
never become “‘fast’”’ aircraft. BUT the helicopter’s as-a- 
crow-flies: travel is much faster than automobile or train 
transportation, and even faster in some cases than the com- 
bination of land and plane travel which present-day air 
transport entails. The practical helicopter will not require a 
trip to an airport as a necessary preliminary to a flight. 
WHAT ABOUT HELICOPTER CAPACITY? 
Helicopters are still in the medium-power, cabin class. It 
may be some time before a type will develop which will 
cruise more than a few hundred miles without refueling or 
which will carry more of a load than a sedan. 


HOW RAPIDLY WILL HELICOPTERS BE PERFECTED? 
As in the case of the airplane, development of the helicopter 
is a matter of engineering. The present-day airplane is the 
result of many millions of engineering-man-hours over a 
period of years. The present-day helicopter is the result of 
several hundred thousand engineering-man-hours over a 
period of years—inconsequential as yet, compared with the 
engineering applied to the airplane of today. Over the years 
to come, additional millions of engineering-man-hours 
must be expended in order that the helicopter shall make its 
maximum contribution to progress. How soon that goal is 
reached depends on the rapidity with which the engineering 
investment can be made. 
KELLETT HELICOPTERS 

Kellett Aircraft Corporation has been a designer and builder 
of rotary wing aircraft for fifteen years. We have confidence 
in our ability to provide after-the-war helicopters which will 
be practical for many commercial] uses. We look forward to 
widening fields of service—along with other aircraft manu- 
facturers—in a better, happier, more air-minded future. 
Kellett Aircraft Corporation, Upper Darby (Philadelphia), Pa. 


KELLETT 


QLDEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 
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matic Aerol, Inc., died on July 2, 1944. 
He was an Industrial Member of the 
Institute. 

Mr. Green was born near Patriot, 
Ind., on November 16, 1884, and was 
graduated from Purdue University 
with the degree of Bachelor of Science 
in Electrical Engineering in 1908. A 
large part of his business career was de- 
voted to the electric light and power in- 
dustry. During the period from 1910 
to 1933, he was Manager, General Man- 
ager, and’ Vice-President of various 
public utilities properties in the H. M. 
Byllesby and Electric Bond & Share 
groups in the western states and New 
York City. In 1933 he was elected 
President and Trustee of the Middle 
West Utilities Company in Chicago. 
In 1937 he organized the Central Serv- 
ice Corporation in Chicago and served 
as its President. Early in 1941 he was 
appointed by the Federal District 
Court as Receiver and a member of the 
Joint Board of Management and Oper- 
ation of the Chicago Surface Lines. 

In March, 1942, Mr. Green was 
elected Chairman of the Board of the 
Cleveland Pneumatic Tool Company 
and served as the Chief Executive Offi- 
cer of that company and its affiliate, 
Cleveland Pneumatic Aerol, Inc., until 
his death. 


James H. Ullett 


Capt. James Howard Ullett of the 
U.S. Army Air Forces was reported 
deceased by the War Department on 
October 26, 1944. He was 24 years of 
age and was born in East Sparta, Ohio, 
on January 21, 1920. He attended 
Tri-State College, majoring in aero- 
nautical Engineering, and entered the 
Army Air Forces as a Flying Cadet in 
1941. Captain Ullett was a Technical 
Member of the Institute. 


Personnel Opportunities 


This column is for the use of indi- 
vidual members of the Institute seek- 
ing new connections and organizations 
offering employment to aeronautical 
specialists. Any member or organi- 
zation may have requirements listed 
without charge by writing to the Sec- 
retary of the Institute. 


WANTED 


Aircraft Power Plant Staff Engi- 
neer—Minimum five years’ experi- 
ence on power-plant design and thor- 
ough knowledge of thermodynamics. 
Aircraft Production Cost Estimator. 
Aircraft Engineers— Experienced aero- 
dynamicists, stress analysts, weight 
engineers, layout draftsmen and senior 
detailers. Applicants must comply 
with W.M.C. regulations. Write 
full details of qualifications to Mc- 
Donnell Aircraft Corporation, 1703 
Locust St., St. Louis 3, Mo. 


Aeronautical Engineer—Six years’ 
experience, rotor wing aircraft ex- 
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perience desirable, power-plant  in- 
stallation or some design and struc- 
tural layout experience necessary. 
Address inquiries to Mr. Enea Bossi, 
Higgins Industries Incorporated, New 
Orleans 19, La. 


Detail & Layout Draftsmen, Stress 
Analysts, Design Engineer, Assistant 
Project Engineer on development 
work in the engineering department. 
Address inquiries to Edo Aircraft 
Corporation, 136-48 Roosevelt Ave- 
nue, Flushing, L.I., 


Graduate Engineer—Draftsman— 
Excellent immediate and postwar op- 
portunity. Design airplane acces- 
sories. Aeronautical experience neces- 
sary. Particular reference to work in 
hydraulics and alighting gear. Engi- 
neering draftsman, with or without 
aeronautical background, also de- 
sired. Write direct, stating education, 
experience, age, and draft status to 
Mr. Robert D. Spencer, Manager, 
Aeronautical Sales & Engineering De- 
partment, The General Tire & Rubber 
Company, Akron, Ohio. 


Aeronautical Engineer—graduate 
or equivalent in experience. Good 
working knowledge of airplane de- 
sign, structure, materials, and stress 
analysis desirable. Background of 
naval aircraft specifications and manu- 
facture considered excellent. Pleas- 
ing personality is essential. Apply 
or write to the Bureau of Aeronautics 
Representative, c/o Edo Aircraft Cor- 
poration, 13-10 111 Street, College 
Point, N.Y. 


Aircraft Engineers—Openings avail- 
able in progressive Aircraft Company 
for layout and design engineers to cover 
Wing, Empennage, Power Plant, 
Fuselage, Electrical and Radio, Land- 
ing Gear, Hydraulics, Equipment, and 
Controls. Also openings for Tool 
Designers, Tool Planners, Produc- 
tion Planners, Loftsmen and Aircraft 
Drawing, and Template Checkers. 
Those presently employed in essential 
war work need notapply. Air mail com- 
plete detailed information regarding 
education, experience, salaries, former 
employers, age, family status, citizen- 
ship, and draft status, in order that 
we may be able to evaluate your quali- 
fications from the first letter. Ad- 
dress inquiries Higgins Aircraft, Inc., 
P.O. Box 32, New Orleans 6, La. 


Graduate Engineers foressential war 
work, opportunity for advancement 
and increased earnings. Aeronautical 
experience not necessary. Must be 
citizen, not employed in essential war 
industry, or have certificate of availa- 
bility from the U.S. Employment 
Service Office or War Manpower Com- 
mission of your area. Write direct, 
stating school, age, degree, experience, 
draft classification, and marital status 
to Consolidated Vultee Aircraft Cor- 
Industrial Training Division, 

an Diego, Calif. 


Contact Man—to aircraft industry, 
travel mid-west and east representing 
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manufacturer of heat transfer equip- 
ment. Engineering and previous con- 
tact with aircraft industry desirable but 
not essential. State background and 
previous employers and enclose photo. 
Address inquiries to Box 266, Institute 
of the Aeronautical Sciences. 


Aero & Mechanical Engineers— 
Large engineering firm engaged in 
military work with growing backlog of 
postwar jobs needs engineering per- 
sonnel in all categories: Designers, 
Layout & Detail Draftsmen, Stress 
Analysts, Checkers, etc. Location 
Manhattan. W.M.C. rules observed. 
Address inquiries to Box 263, Insti- 
tute of the Aeronautical Sciences. 


Chief Design Engineer—Graduate 
mechanical engineer, experienced on 
automotive radiators, with estab- 
lished AAA-1 high production manu- 
facturer or automotive radiators. 
Worth-while salary. Sound peace- 
time future with resumption of auto- 
mobile production. Write in com- 
plete detail. Enclose recent (non- 
returnable) photo. Address inquiries 
to Box 252, Institute of the Aeronau- 
tical Sciences. 


Industrial Engineers—Major coast 
to coast air line, strong background 
on accounting systems, operating cost 
accounting and capital items deprecia- 
tion; must be willing to leave city. 
Permanent position offering unlimited 
opportunity. Describe background in 
detail. Enclose photo. Address in- 
quiries to Box 240, Institute of the 
Aeronautical Sciences. 


AVAILABLE 


Aeronautical Engineer and Pilot— 
B.S. and M.S.E., Commercial Pilot, 
three years’ experience in flight-test 
work involving handling characteris- 
tics of a variety of, airplanes. Can 
get full release for position that in- 
volves flying. Would prefer position 
where engineering and flying can both 
be used. Address inquiries to Box 
270, Institute of the Aeronautical 
Sciences. 


Aeronautical Engineer—Several 
years’ experience in the design of both 
wood and metal air frames. Has 
served as Group Leader of Electrical 
Group. Thoroughly familiar with 
circuit work and aircraft electrical 
equipment. Permanently draft-de- 
ferred. Release from present position 
can be secured. Desires position with 
promise of postwar future and per- 
manence with Eastern aircraft con- 
cern. Address inquiries to Box 269, 
Institute of the Aeronautical Sciences. 


Pilot—Commercial, C.A.A. Instru- 
ment and Instructor ratings. Two 
Army Reg. 50-3 Instrument ratings. 
SeL 110-675 HP. Total 2,000 hours 
including 110 hours instrument time. 
60 hours Link. Single engine (BT- 
13, AT-6), twin-engine and some pri- 
mary trainer time. Graduate A.A.F. 
Instructor’s School Instrument Pilot, 
Bryan, Texas. Experience teaching 
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SOUNDPROOFING WITH FIBERGLAS* 


SAVES WEIGHT 


FOR BIGGER C & S PAY LOADS 


Released by the Army, transports like Chicago and 
Southern’s “City of Little Rock” are being recon- 
verted for commercial service by Douglas Aircraft 
Company. 

The use of Fiberglas XM-PF, sound absorbing 
insulation, instead of the material previously in- 
stalled, effects a weight saving of 50 pounds on 
each 21-passenger plane. 

In addition to its high sound absorption, Fiberglas 
XM-PF, being made of glass fibers, is incombustible. 
And because it does not absorb moisture, it prevents 
added weight from accumulating in the inner lining 
of the ship under conditions of high humidity. It is 
resistant to vibration and can be applied to curved 
or flat surfaces. This efficient insulation material is 
made in large, flexible sheets, of various thicknesses, 
and is easy to handle, cut, fit and install. 


AIRCRAFT REINFORCED PLASTIC AIRCRAFT BLANKETS—for thermal in- 


PARTS—fabricators are combining certain sulation. Fireproof. Made of Fiberglas 
low-pressure resins with Fiberglas fabrics. insulating wool, faced and attached 
Light weight, impact strength, sound damp- with Fiberglas cloth and thread. Avail- 
ening. Used for panels and formed parts. able in 114 Ib. and 3 Ib. densities. 


In other forms, too, Fiberglas is serving the military 
and commercial aircraft industry in both new con- 
struction and reconversion work. Woven into textiles, 
Fiberglas provides a fireproof fabric for a number 
of specialized applications. 

Still other types of Fiberglas textiles are impreg- 
nated, treated or coated to provide materials possess- 
ing a unique combination of mechanically, chem- 
ically and electrically important characteristics. 

And, when used to reinforce certain types of 
plastics, Fiberglas permits the fabrication of excep- 
tionally strong, lightweight, easily formed struc- 
tural parts. 

If you do not have complete data on Fiberglas in 
its various forms, write: Owens-Corning Fiberglas 
Corporation, 1893 Nicholas Bldg., Toledo 1, Ohio. 
In Canada, Fiberglas Canada Ltd., Oshawa, Ontario. 


AIRCRAFT TAPES—onother all-glass AIRCRAFT COATED FABRICS — used 


product, woven from Fiberglas yarns. as a base for rubber, vinyl compounds 
Incombustible. Used for insulating motors, and other coatings. Dimensional stability, 
generators, etc., for lagging of thermal high strength, humidity resistance, Used 
insulations on ducts and pipes. in flexible connections, etc. 


FIBERGLAS 


*T.M. Reg. U.S. Pat. Off. 
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instrument flying. Also 41/. years’ 
engineering experience specializing in 
Weight and Balance control large 
aircraft manufacturer. One year’s 
experience as aeronautical ground 
instructor. Aeronautical engineering 
education. Member Air Corps En- 
listed Reserve. Desires flying job 
offering continued ERC status or de- 
ferment. Age 27, married, two chil- 
dren. Address inquiries Box 268, 
Institute of the Aeronautical Sciences. 


Power Plant Development Engineer 
—Six years’ experience in research, 
design, and development. Familiar 
with the aerodynamic, thermodynamic, 
and metallurgical aspects of gas tur- 
bine development. Address inquiries 
to Box 267, Institute of the Aeronau- 
tical Sciences. 


Aircraft Factory Executive— Under 
40; 17 years’ aeronautical experi- 
ence; broad background. Been Fac- 
tory Manager, Research Chief, Qual- 
ity Manager, and Chief Inspector for 
reputable U.S. aircraft manufactur- 
ers; also C.A.A. inspector. Experi- 
enced on rotating wing, amphibious, 
and conventional aircraft; Army, 
Navy, and Commercial standards; 
metal, wood, and plastic construc- 
tion; modern managerial and produc- 
tion methods. Nine Federal Licenses. 
Proven research and inventive ability; 
some sales (about 50 airplanes), pilot- 
ing (1,700 hours), radio (4 stations), 
and yachting experience. Want man- 
agement. position with progressive 
company (preferably making __heli- 
copters, amphibians, or private owner 
airplanes). Take up to 50 per cent of 
salary in company stock. Now in 
East. Statement of availability, and 
best of references. Address inquiries 
to Box 265, Institute of the Aeronau- 
tical Sciences. 


Engineer-Test Pilot—M.S. in Phys- 


ics, M.S. in Aeronautics. Two years’ 
experience with aircraft manufac- 
turer as test pilot and design engineer. 
Five years’ experience air-line pilot; 
latter 2 years as air-line test pilot 
and Captain on transoceanic opera- 
tions. Change contemplated because 
of termination of military contracts. 
Address inquiries to Box 264, Insti- 
tute of the Aeronautical Sciences. 


Aeronautical Engineer—B.S. in M.- 
E., M.S., 1'/2 years’ experience in 
stress analysis of private airplanes, 
6 years’ experience in supervisory 
capacity with one major aircraft con- 
cern including 5 years of stress analy- 
sis and structural design of experi- 
mental and production Army and 
Naval aircraft and one year of static 
testing and structural research. De- 
sires position in vicinity of New York 
City with consultant or with company 
having postwar plans for the develop- 
ment of personal airplane. Address 
inquiries to Box 262, Institute of the 
Aeronautical Sciences. 


Engineer—Over 25 years’ experi- 
ence on airplanes, airships, aircraft 
accessories, mechanical devices, engi- 


INSTITUTE NEWS 


neering investigations. Unusually 
broad and up-to-date knowledge of 
all metals, woods, glues, plastics, and 
finishes. Present executive position 
ends about November 1, due to cur- 
tailment of engineering. New York 
area preferred. Salary over $7,000. 
Address inquires to Box 261, Institute 
of the Aeronautical Sciences. 


Aeronautical Engineer—Graduate, 
26 years old, 41/, years’ experience 
in design and stress analysis of large 
all-metal airplanes. Desires position 
in or near Minneapolis, Minnesota, 
$4,500 year. Address inquiries to 
Box 260, Institute of the Aeronautical 
Sciences. 


Electrical Engineer—Graduate, age 
30, family. Eight years’ experience 
leading aircraft companies in design 
and research on electrical, radio and 
instrument components. Five years 
as a section head in the above capaci- 
ties. Thoroughly familiar with re- 
lated aircraft engineering problems. 
Desires responsible position having 
good postwar possibilities. Prefers 
vicinity of Los Angeles, South Amer- 
ica, or other suitable location will be 
considered. Address inquiries to-Box 
259, Institute of the Aeronautical 
Sciences. 


Structural Aeronautical Engineer— 
Extensive experience in military and 
commercial aircraft development, and 
as design project engineer, desires 
responsible engineering position in air 
cargo development, or other postwar 
project in eastern or northeastern 
area. Release available, draft ex- 
empt. Address inquires to Box 258, 
Institute of the Aeronautical Sci- 
ences. 


Aeronautical Engineer—Varied de- 
sign experience. Thoroughly familiar 
with light-plane field. Private pilot. 
For past two years have done de- 
velopment and sales engineering for 
aircraft accessories firm. Desire re- 
sponsible position, West Coast. Ad- 
dress inquifies to Box 257, Institute 
of the Aeronautical Sciences. 


Industriat Engineer—Broad and 
varied experience in Plant Layout, 
Tool Design, Tool Control, Methods, 
Procedures, Hours Control, Work 
Simplification, Cost Analyzation, In- 
centives and Reports. Wants re- 
sponsible position; can go anywhere; 
now employed; can comply with 
W.M.C. Regulations. Address in- 
quiries to Box 256, Institute of the 
Aeronautical Sciences. 


Graduate Aeronautical Engineer— 
Two years with World Airline in 
South America, 3 years with a senior 
world aircraft manufacturer, desires 
position requiring tactful exercise of 
initiative and resourcefulness as as- 
sistant export sales executive; speaks 
Spanish and Portuguese fluently; 
travel anywhere. Address inquiries to 
Box 255, Institute of the Aeronautical 
Sciences. 
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Aircraft Engineer—Nine years in 
active aircraft operations, including 
two years loftsman, one year liaison 
engineer, one year supervisor of pro- 
duction engineering, two years engi- 
neering representative for all subcon- 
tracted parts of large West Coast 
manufacturer, one year research and 
development engineer for Rocky 
Mountain firm. All W.M.C. affi- 
davits approved. Desires position 
of engineering trouble-shooting or 
representation, preferably foreign and 
tropical. Will also consider any rea- 
sonable Southern California offer. Ad- 
dress inquiries to Box 253, Institute 
of the Aeronautical Sciences. 


Aeronautical Engineer—B.S. and 
M.S. degrees. Nine years’ experience 
in structures, wind-tunnel testing 
weights, and flight testing. Have 
been chief of structures for three well- 
known manufacturers. Desire com- 
mensurate position with company 
having postwar possibilities. Address 
inquiries to Box 251, Institute of the 
Aeronautical Sciences. 


Aeronautical Development Engi- 
neer—College graduate with six years’ 
experience in design and development 
of commercial and military airplanes 
desires responsible position in small 
concern in executive or development 
capacity. Capable of taking complete 
charge of new projects. Present posi- 
tion, project engineer. Would con- 
sider air-line work. Address inquiries 
to Box 250, Institute of the Aeronau- 
tical Sciences. 


Engineering Representative—Ten 
years’ aircraft experience in super- 
vision of departments and direction of 
projects, widely traveled, graduate 
Aero and Mechanical engineer and 
business training; desires permanent 
connection where engineering and 
business background can be utilized 
in sales or production; married, will 
travel. Address inquiries to Box 249, 
Institute of the Aeronautical Sciences. 


Graduate Aeronautical Engineer— 
17 years of practical experience in 
military and commercial aircraft de- 
velopment, design, and supervision. 
Acted as consultant, project engineer, 
and designer in responsible charge of 
engineering work and personnel with 


major aircraft companies. Desires 
responsible and permanent position 
with aircraft company. Willing to 


accept position in South America or 
other suitable foreign country. Ad- 
dress inquiries to Box 245, Institute 
of the Aeronautical Sciences. 


Mechanical-Aeronautical Engineer 
—65 years, major aircraft stress analy- 
sis. Desires connection with west 
coast airframe or accessories com- 
pany. Address inquiries to Box 244, 
Institute of the Aeronautical Sciences. 


Inspector and Production Engineer 
—5 years’ experience in high-altitude 
fighter planes, desires employment 
with transport air line having postwar 
future. B.S. degree; linguist; any 
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On every mission, Barco Flexible Joints 
protect the vital fluid-conveying pipes 
of the Boeing B-29. Barco’s responsive 
movement absorbs the destructive vi- 
bration and shock... guards the oxygen 
re-breather system . . . gives flexibility 
to brake, and retracting mechanism 


hydraulic lines. Other types of fight- 
ing and commercial ships use Barco 
Flexible Joints (winterized for service 
conditions) to protect their fluid-con- 
veying systems. Write us about our 
3000-pound pressure Swivel Joint, pre- 
pared specially for aviation use. 


BARCO sounts 


Manufacturing Company, Not Inc., Aircraft Products Division 
1826 Winnemac Avenue, Chicago 40, Illinois 


The Free Enterprise System Is the 


Salvation of American Business ‘‘MOVE IN DIRECTION’ 
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location. Address inquiries to Box 
237, Institute of the Aeronautical 
Sciences. 


Layout Draftsman—21 years old, 
2 years’ experience in large aircraft 
factory in power plant and wing de- 
sign; 2 years’ experience tool and 
machine designing; recently honor- 
ably discharged from Army. Desire 
position with postwar future in large 
aircraft company, preferably in vicin- 


(Continued from page 133) 


Electricity in Aircraft, by W. EF. 
Crook; Sir Isaac Pitman & Sons, 
Ltd., London, 1942; 104 pages, 
5s. 

The second edition of this guide in- 
tended for those studying for the British 
Air Ministry ‘‘X’”’ License contains no 
major changes. A section has been 
added dealing with carbon-pile voltage 
regulators thereby making more com- 
plete the treatment of voltage-control 
devices. 

The author does not claim that all of 
the information needed for the exam- 
ination is contained in this small book; 
he notes that practical experience and 
proof thereof are required before the 
license can be granted. However, an 
endeavor has been made to gather 
within these pages a large part of the 
information otherwise scattered over 
numerous books and pamphlets. Be- 
cause space limitations have made it 
necessary to be as concise as possible, 
elementary electrical principles are 
treated with a view toward refreshing 
the student’s knowledge, instead of 
attempting to teach something 
new. 

The principal subjects are aircraft 
batteries; generators; engine starting; 
wiring and lighting; magnetos; miscel- 
laneous electrical equipment; and im- 
pulse starters, automatic timing devices, 
and spark plugs. 


A Treatise on the Mathematical 
Theory of Elasticity, by -A. E. H. 
Love; Dover Publications, New 
York, 1944; 643 pages, $3.95. 

The fourth and revised edition of a 
mathematical treatise elasticity. 
Important additions to the book include 
a discussion of the theory of a rectangu- 
lar plate, clamped at the edges and bent 
by pressure applied to one face; a dis- 
cussion of the theory of the resistance 
of a plate to pressure when it is so thin 
that the extension of the middle plane, 
caused by deformation of that plane 
into a curved surface, cannot be ne- 
glected; and an account of the process 
by which stress-strain relations are de- 
duced from the molecular theory of a 
crystalline solid. 

An important revision concerns the 
theory of the equilibrium of a sphere. 
It has been found possible to simplify 
the easier parts of that theory con- 
siderably, thereby eading, by com- 
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ity of New York. Address inquiries 
to Box 243, Institute of the Aeronau- 
tical Sciences. 


Helicopter Project Engineer— Nine 
years’ experience in aircraft engineer- 
ing, composed of 1 year as project 
engineer, 61/2 years as structural engi- 
neer and 11/2 years as weight engineer. 
Desires position with a company sold 
on the future of this type of aircraft 
both for war and postwar use. Ad- 


191 


dress inquiries to Box 242, Institute of 
the Aeronautical Sciences. 


Consultant Aeronautical Engineer— 
Honorably discharged Army Air 
Forces, formerly executive Chief En- 
gineer, Administrator, Designer de- 
sires new connections or additional 
consultant work. Preliminary aircraft 
design and jet propulsion specialist. 
Address inquiries to Box 205, Insti- 
tute of the Aeronautical Sciences. 


paratively elementary methods, to the 
most important geophysical applica- 
tions of the subject. 


Gegossene Metalle und Legierungen 
(Metal and Alloy Castings), by Willi 
Claus and A. H. F. Goederitz; M. 
Krayn Technischer Verlag, Berlin, 
1933; published and distributed in the 
public interest by authority of the 
Alien Property Custodian by Edwards 
Brothers, Inc., Ann Arbor, Mich., 
1944; 346 pages, $13.50. 

A compilation of the charts repre- 
senting the fundamental theoretical 
and technical principles of scientific 
foundry work, which were displayed 
during the Duesseldorf Foundry Ex- 
hibition in 1929. These charts were the 
result of years of painstaking research, 
and many visitors to the exhibition had 
expressed the desire that the informa- 
tion be made generally known. The 
main sections of the book are as fol- 
lows: Theoretical and Applied Metal- 
lurgy; Technical Information About 
Metals and Alloys; Heavy Metals and 
Heavy Metal Alloys; Light Metals and 
Light Metal Alloys; Production. 


Thermodynamic Charts, by Frank O. 
Ellenwood and Charles O. Mackey; 
John Wiley & Sons, Inc., New York, 
1944; 46 pages, $2.75. 

A revised edition of a book containing 
steam charts and charts showing the 
thermodynamic properties of water, 
ammonia, freon, and mixtures of air 
and water vapor. The book has been 
written to assist practicing engineers, 
teachers, and students in making cal- 
culations involving these fluids. Spe- 
cial tables for making turbine calcula- 
tions are also included. These give the 
jet velocity from an ideal nozzle for 
each B.t.u. up to 599, and for each tenth 
of a B.t.u. up to 80. 


SAE Handbook—1944 Edition; So- 
ciety of Automotive Engineers, Inc., 
New York, 1944; 804 pages, 
$5.00. 

§.A.E. Handbook, 1944, is the current 
annual edition of a book containing the 
standards and recommended practices of 
the society, consisting of standardized 
specifications, data, tables, and draw- 
ings of a great number of parts, ma- 
terials, and fittings used in automotive 
and aeronautical construction. The 
book is arranged in ten sections, each 
of which begins with a title page giving 


the contents of the section. There is a 
directory of the different committees, 
their personnel, and the regulations 
governing their work. The aeronautical 
standards, material specifications, and 
other data pertaining especially to air- 
craft construction are published sepa- 
rately in complete form, but this vol- 
ume includes 20 pages of specifica- 
tions for certain aeronautical stand- 
ards. 


Sampling Inspection Tables, by 
Harry G. Romig and Harold F. Dodge; 
John Wiley & Sons, Ine., New York, 
1944; 106 pages, $1.50. 

Sampling inspection tables are pre- 
sented. These were developed for use 
in the manufacture of communications 
equipment for the Bell Telephone Sys- 
tem, but they have been found more 
widely useful and have already been 
adopted by several other com- 
panies. 

Sections of the book discuss some of the 
factors to be considered in setting up 
inspection plans, single sampling, double 
sampling, the average outgoing quality 
concept, and the mathematical back- 
ground of the tables. 


Laboratoriumsbuch fuer die organ- 
ischen Plastischen Kunstmassen (Lab- 
oratory Book on Organic Plastic Ma- 
terials), by Emil J. Fischer; Verlag 
von Wilhelm Knapp, Halle, 1938; pub- 
lished and distributed in the public 
interest by authority of the Alien 
Property Custodian by Edwards Broth- 
ers, Inc., Ann Arbor, Mich., 1944; 
96 pages, $3.35. 

This is a chemical and analytical 
guide for chemists and technicians that 
deals mainly with pressed and cast 
hard plastics for use as insulation ma- 
terials. Synthetic rubber, plastics with 
a glue or gelatine base, or plastics com- 
posed of materials containing keratin 
are not considered. The laboratory 
testing methods proposed in this book 
may be carried out by means of simple 
devices, and should offer no difficulties 
even to those who have little practical 
experience in making chemical analy- 
ses. 

The test results will be sufficiently 
correct for practical purposes. One 
section contains an alphabetical list 
of the most important raw materials, 
fillers, and dyes used in the production 
of synthetic resins and other plastic 
materials. 


Pe OW THRE 
Over 100 years of wire specialization — 


advantaged by 33 years of intimate asso- 
ciation with aircrafters — make Roebling 
Control Cable your best buy. You can 
depend on... 


FROM ENGINEERING RESEARCH in our plant... plus practical 
on-the-job knowledge of aircraft control essentials ...comes 
the know-how that enables Roebling to produce Aircord... 
the control cable that’s ground-proven for maximum depend- 
ability aloft. 


You can look to Roebling — and depend on Roebling — for 
Control Cord and Strand, Terminals, Complete Swaged As- 
semblies, Control Casing, Special Wires and Cables, and Slings. 


Aircord Division 


JOHN A. ROEBLING'S SONS COMPANY 


TRENTON 2, NEW JERSEY - Branches and Warehouses in Principal Cities 


WIRE ROPE AND STRAND °* FITTINGS 
SLINGS * AERIAL WIRE ROPE SYSTEMS 
COLD ROLLED STRIP * SUSPENSION 
BRIDGES AND CABLES * ROUND AND 
SHAPED WIRE * ELECTRICAL WIRES 
AND CABLES CLOTH WIRE AND a 
NETTING * HIGH AND LOW CARBON . * 
ACID AND BASIC OPEN HEARTH STEELS ITNeEALzS se The ave 
AIRCORD, SWAGED TERMINALS AND 
ASSEMBLIES 
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SAFEGUARDS AIRCRAFT ENGINE PERFORMANCE 


Harrison radiators, oil coolers, supercharger 
intercoolers and other aircraft products are 
built with one purpose in mind: to remove 
heat wherever it is harmful, by the lightest, 
most compact unit that can be designed. 
This is temperature engineering. It has been 
developed to a high degree of accuracy in Har- 


rison’s Aviation Testing Laboratories, where 
Harrison products are tested under varied con- 
ditions of flight, from Arctic cold to tropical 
heat. Harrison’s constant research in thermo- 
dynamics, hydraulics and metallurgy is re- 
flected in the design and construction of Harri- 


son units serving today in military aircraft. 


WAR BONDS SAVE LIVES 


HARRISON 


OIL COOLERS CONTROL VALVES RADIATORS 
DIVERTER VALVES * SUPERCHARGER INTERCOOLERS 


HARRISON RADIATOR DIVISION OF GENERAL MOTORS, LOCKPORT, NEW YORK 
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Casting 
may be the answer! 


HE aviation engineer who is looking for 
additional facilities to produce cylinder liners, 
bearings, 


rings, sleeves, seats, etc., will find that 
Shenango-Penn centrifugally cast products offer 
many advantages. 


The process assures greater 
strength and purity and a fine, 
even. grain structure not ob- 
tained in ordinary castings. Cyl- 
inders from 2” to 26” O.D. and 
up to 26 ft. in length can be 
furnished. Flanges and unusual 
shapes and sizes can be worked 
out. Machining time is reduced 
because there is less allowance 
for finish required. 


Shenango-Penn’s research and engineering expe- 
rience are at your disposal to help solve any prob- 
lems that will speed up production. We'll gladly 
send you our new Bulletin No. 143, or can have a rep- 
resentative call if you want immediate information. 


SHENANGO-PENN MOLD COMPANY 
2201 WEST THIRD STREET ° DOVER, OHIO 
Executive Offices: Pittsburgh, Pa. 


ALL BRONZES * MONEL METAL «+ ALLOY IRONS 


SHENANGO 
PENN 


| meet these two conditions 


'which you can’t control 
line 


on the production 


VARIATION IN 
MATERIAL THICKNESS 


Usually production conditions are NOT the same 
as drawing board specifications. Actual tests show 
that on the line as high as 60 percent of the holes 
drilled for rivets are .008” or more over nominal 
—due to improper handling of tools, dull drills or 
other causes. 


Any rivet used under such conditions should 
have shank expansion great enough to take up 
that much play. 


Accumulated tolerances in sheet thickness and 
gap between sheets may vary as much as .060” 
depending on the number of sheets being riveted. 
To securely fasten and make a tight joint.a rivet 
must have wide grip length tolerance. This is espe- 
cially important where blind rivets are used. 


Cherry Rivets meet these two conditions be- 
cause they have wider tolerance in hole size and 
grip length than any other blind rivets. 


Read pages 14 and 15 of the Cherry Manual B-44 which 
show Cherry Rivet recommended tolerances in hole sizes and 
} material thicknesses. A free copy will be sent on request. 
Address Department A-105, Cherry Rivet Company, 231 Winston 
Street, Los Angeles 13, California 


Y RIVETS, THEIR MANUFACTURE AND APPLICATION ARE COVERED BY U. S. PATENTS |SSUED AND PENDIN 
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Molybdenum steels have 
proved their ability to 
meet demands in air- 


craft engine cylinders. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING jj MOLYBDIC OXIDE, BRIQUETTED OR CANNEDe. 
DATA ON MOLYBDENUM APPLICATIONS. # ‘ FERROMOLYBDENUMe “CALCIUM MOLYBDATE” 
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ney W 
without them. 


A pilot on the India-China run has 
an ancient fat Buddha attached 
to his control panel to help him 
“over the Hump.” 


A navigator always carried with 
him a captured Jap diary. He be- 
lieved it contained telephone num- 
bers and addresses of Tokio belles 
—until he discovered it was a 


field ration list. 


A bright chiffon scarf is part of 
the flying equipment of a certain 
fighter pilot. It belonged to his best 
girl—but now it's his ‘‘insurance."’ 


Ethyl antiknock fluid goes along 
with fighting planes powered by 
U.S.-made gasoline. It goes into 
practically every gallon of 
fighting grade aviation fuel— 
which is one reason why our fliers 
not only have the best gasoline 
but plenty of it. 


ETHYL CORPORATION 
Chrysler Building, New York City 
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All sizes and types of South Bend Engine Lathes, 


SIZES AND TYPES OF SOUTH BEND LATHES Toolroom Lathes, and Precision Turret Lathes are clearly 
illustrated in color and described in this new catalog. 
ngine Lathes — to swing, 3 to : . te 
bed length Complete specifications including capacities, speeds, 
a ’ feeds, and weights are printed opposite the illustration 
Toolroom Lathes — 9” to 16” swing, 3’ to 8’ wn 'g on PP 
of each lathe. All construction features, accessories, and 
bed length. 
Precision Turret: attachments are also shown. Every user of machinery 


collet capacity. should have a. copy of this catalog at hand for ready 


reference. Contains 64 pages, 11“ x for standard 


file. Write today for your copy of Catalog 100-D. 


Also, ask for details of our Post-War Priority Plan if 
you are now planning for the future. This will assure you 


prompt delivery when civilian production is resumed. 


BUY WAR BONDS «+ SAVE FOR LATHES 


SOUTH BEND LATHE WORKS 


LATHE BUILDERS FOR 38 YEARS 


SOUTH BEND 22, INDIANA 
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Scooters, “manned” by women, rush to fires at air fields and quickly 
snuff out blazes with carbon dioxide gas from Kidde extinguishers. 
These midget fire engines are highly maneuverable, easily operated 
by women. And they’re swift— to match the fast fire-killing effect 
of Kidde extinguishers. 


Kidde extinguishers are used by air fields on a wide variety of mobile 
equipment. They’re carried on full-size emergency trucks, two-wheeled 
trailers, jeeps, motorcycles. Kidde hand and wheeled portable extin- 
guishers stand ready to nip smaller fires. 


If you are planning fire protection for an airport—or for aircraft— 
Kidde’s broad experience in aviation fire fighting will be valuable to you. 
Our engineers are at your service... just drop us a line! 
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WALTER KIDDE & COMPANY, INC., 140 CEDAR STREET, NEW YORK 6, N. Y. 
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A Pioneer “‘first’’ we are particularly proud of is the Pioneer 
Turn and Bank Indicator. Almost twenty years ago the 
first turn and bank indicator was manufactured and sold 
by Pioneer. This sturdy member of the Pioneer primary 
flight-security group has provided steadfast indications of 
rate of turn and lateral stability for hundreds of thousands 


PIONEER INSTRUMENTS 


Bendix and Pioneer ore trademarks of Bendix Aviation Corporation 


of pilots throughout the world, Its rugged design and close 
tolerance calibration have meant dependable readings 
through literally billions of pointer deflections, earning 
the admiration of flying and service personnel everywhere 
—another tribute to the Creative Engineering-plus prin- 
ciple which guides Pioneer, 


ECLIPSE-PIONEER DIVISION 


Teterboro, N.J. 
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